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(54) DETECTOR AND DETECTION METHOD FOR UNEVENNESS PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect an unevenness pattern such as a finger print easily and 
surely. * 
SOLUTION: A detection element 200 containing a switching element i.e., TFT27 and detection 
electrode 22 is arranged in a matrix. An unevenness pattern detector is constituted so that a 
capacitance (combination capacitance of Cf and Cx) reflecting unevenness of finger print being a s 
detection object is detected by detecting the electric charge of charging and discharging at each 
detection element on each row selected in turn by a gate cable 25 with a CSA21 connected with each data cable 
26. In this unevenness pattern detector, an auxiliary capacity electrode 9 arranged so as to face the detection 
electrode 22 is provided to each detection element 200. By this, an auxiliary capacitance Cs is formed between 
the auxiliary capacity electrode 9 and the detection electrode 22. By connecting a positive phase input terminal of 
an operation amplifier 30 of the CSA21 to the auxiliary capacity electrode 9 and maintaining the both at the same 
electric potential, the detection of electric charge by CSA21 is not affected by the auxiliary capacity Cs. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



BEST AVAILABLE COPY 



Copyright (C); 1 998,2003 Japan Patent Office 
-1 - 



w a * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a concavo-convex pattern detector for detecting the concavo-convex pattern in the 
candidate for detection laid on the detection side. A drive circuit, A detector, two or more drive signal 
lines connected to said drive circuit, and two or more detection signal lines which are connected to said 
detector and intersect each of two or more of said drive signal lines, It has two or more sensing 
elements corresponding to the crossing of said two or more drive signal lines and said two or more 
detection signal lines. Said each sensing element The switching element which embraces the active 
signal and inactive signal which are impressed to the correspondence drive signal line which is a drive 
signal line which passes through a corresponding crossing, and is turned on and turned off, respectively, 
The detection electrode connected to the correspondence detection signal line which is a detection 
signal line which passes through a corresponding crossing through said switching element, The auxiliary 
capacity electrode arranged so that predetermined electrostatic capacity may be formed between said 
detection electrodes is included. Said drive circuit Said switching element is made to turn on and turn 
off by impressing an active signal and an inactive signal to said correspondence drive signal line. Said 
detector Give predetermined potential to said correspondence detection signal line, and it is based on 
the amount of charges transmitted between said detectors and said detection electrodes through said 
correspondence detection signal line and said switching element. The concavo-convex pattern detector 
characterized by detecting the electrostatic capacity formed between said each detection electrode for 
[ said ] detection according to said concavo-convex pattern. 

[Claim 2] The concavo-convex pattern detector according to claim 1 characterized by having the 
insulating layer formed on said two or more sensing elements so that said two or more sensing elements 
might be covered and said detection side might be constituted. 

[Claim 3] The concavo-convex pattern detector according to claim 1 or 2 characterized by having 
further a potential grant means to give predetermined potential to said candidate for detection laid on 
said detection side. 

[Claim 4] For said detection side, said auxiliary capacity electrode is a concavo-convex pattern detector 
according to claim 1 or 2 which is arranged at an opposite side and characterized by being formed so 
that the whole abbreviation for said detection electrode may be covered to said detection electrode. 
[Claim 5] The concavo-convex pattern detector according to claim 1 or 2 characterized by holding said 
correspondence detection signal line and said auxiliary capacity electrode to this potential. 
[Claim 6] Said detector includes the amount detection means of charges connected to said 
correspondence detection signal line. Said amount detection means of charges The operational amplifier 
by which the opposition input terminal was connected to said correspondence detection signal line, and 
the feedback capacitor by which the end was connected to said opposition input terminal, and the other 
end was connected to the output terminal of said operational amplifier, By connecting with said 
feedback capacitor and juxtaposition, having the reset switch which opens and closes between the both 
ends of said feedback capacitor, and making the non-inverter input terminal and said auxiliary capacity 
electrode of said operational amplifier into this potential The concavo-convex pattern detector 
according to claim 5 characterized by holding said correspondence detection signal line and said 
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* auxiliary capacity electrode to this potential. 

[Claim 7] The concavo-convex pattern detector according to claim 6 characterized by connecting the 
non-inverter input terminal of said operational amplifier to said auxiliary capacity electrode. 
[Claim 8] The concavo-convex pattern detector according to claim 6 characterized by having further a 
potential grant means to give predetermined potential to said candidate for detection laid on said 
detection side. 

[Claim 9] By controlling a concavo-convex pattern detector according to claim 6, and said drive circuit 
and said detector ON/OFF state of said switching element, ON/OFF state of said reset switch, It has a 
sequence control means to change the potential of the non-inverter input terminal of said operational 
amplifier by the predetermined sequence. And said sequence control means When said reset switch and 
said switching element are made to turn on and said reset switch and said switching element turn on In 
after activation of the 1st step which gives the same potential as the potential for [ said ] detection to 
the non-inverter input terminal and said auxiliary capacity electrode of said operational amplifier, and 
said 1st step When said switching element is made to turn off, said reset switch turns on and said 
switching element turns off In after activation of the 2nd step which gives different potential from the 
potential for [ said ] detection to the non-inverter input terminal and said auxiliary capacity electrode of 
said operational amplifier, and said 2nd step In after activation of the 3rd step which is made to turn on 
said switching element and charges said feedback capacitor when said reset switch is made to turn off 
and said reset switch turns off, and said 3rd step The 4th step which makes said detector detect the 
amount of charge charges in said feedback capacitor when said switching element is made to turn off 
and said reset switch and said switching element turn off is performed. Concavo-convex pattern 
detection equipment characterized by detecting the electrostatic capacity formed between said each 
detection electrode for [ said ] detection according to said concavo-convex pattern based on the 
amount of charge charges detected at said 4th step. 

[Claim 10] By controlling a concavo-convex pattern detector according to claim 6, and said drive circuit 
and said detector ON/OFF state of said switching element, ON/OFF state of said reset switch, It has a 
sequence control means to change the potential of the non-inverter input terminal of said operational 
amplifier by the predetermined sequence. And said sequence control means When said reset switch and 
said switching element are made to turn on and said reset switch and said switching element turn on In 
after activation of the 1st step which gives the same potential as the potential for [ said ] detection to 
the non-inverter input terminal and said auxiliary capacity electrode of said operational amplifier, and 
said 1 st step When said reset switch is made to turn off, said reset switch turns off and said switching 
element turns on In after activation of the 2nd step which gives the potential for [ in said 1st step ] 
detection, and different potential to the non-inverter input terminal and said auxiliary capacity electrode 
of said operational amplifier, and charges said feedback capacitor, and said 2nd step When said reset 
switch turns off and said switching element turns on In after activation of the 3rd step which makes said 
detector detect the amount of charge charges in said feedback capacitor, and said 3rd step Concavo- 
convex pattern detection equipment which performs the 4th step which makes said switching element 
turn off, and is characterized by detecting the electrostatic capacity formed between said each 
detection electrode for [ said ] detection according to said concavo-convex pattern based on the 
amount of charge charges detected at said 3rd step. 

[Claim 11] By controlling a concavo-convex pattern detector according to claim 8, said drive circuit and 
said detector, and said potential grant means ON/OFF state of said switching element, ON/OFF state 
of said reset switch, It has a sequence control means to change the potential for [ said ] detection by 
the predetermined sequence. And said sequence control means In after activation of the 1st step which 
gives the 1st potential to said candidate for detection when said switching element is made to turn on 
and said switching element turns on, and said 1st step When said switching element is made to turn off 
and said switching element turns off, while changing into the 2nd potential the potential given to said 
candidate for detection from said 1 st potential In after activation of the 2nd step made to turn off after 
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a making said reset switch turn on t and said 2nd step In after activation of the 3rd step which is made to 
turn on said switching element and charges said feedback capacitor when said reset switch turns off, 
and said 3rd step The 4th step which makes said detector detect the amount of charge charges in said 
feedback capacitor when said switching element is made to turn off and said reset switch and said 
switching element turn off It performs fixing the non-inverter input terminal and said auxiliary capacity 
electrode of said operational amplifier to the same potential, the electrostatic capacity formed between 
said each detection electrode for [ said ] detection according to said concavo-convex pattern based on 
the amount of charges detected at said 4th step — detection — the concavo-convex pattern detection 
equipment characterized by things. 

[Claim 12] When are the approach a concavo-convex pattern detector according to claim 1 or 2 detects 
the concavo-convex pattern in said candidate for detection, said switching element is made to turn on 
and said switching element turns on In after activation of the 1st step which gives the same potential as 
the potential for [ said ] detection to said correspondence detection signal line and said auxiliary 
capacity electrode, and said 1 st step When said switching element is made to turn off and said switching 
element turns off In after activation of the 2nd step which gives different potential from the potential for 
[ said ] detection to said correspondence detection signal line and said auxiliary capacity electrode, and 
charges said feedback capacitor, and said 2nd step It has the 3rd step which detects the amount of 
charges transmitted between said detectors and said detection electrodes through said correspondence 
detection signal line when said switching element is made to turn on and said switching element turns on. 
The approach characterized by detecting the electrostatic capacity formed between said each detection 
electrode for [ said ] detection according to said concavo-convex pattern based on the amount of 
charges detected at said 3rd step. 

[Claim 1 3] When are the approach a concavo-convex pattern detector according to claim 1 or 2 detects 
the concavo-convex pattern in said candidate for detection, said switching element is made to turn on 
and said switching element turns on In after activation of the 1st step which gives the same potential as 
the potential for [ said ] detection to said correspondence detection signal line and said auxiliary 
capacity electrode, and said 1st step The 2nd step which gives different potential from the potential for 
[ in the 1st step ] detection in the first half to said correspondence detection signal line and said 
auxiliary capacity electrode, and charges said feedback capacitor when said switching element turns on, 
When said switching element turns on after said activation of the 2nd step Have the 3rd step which 
detects the amount of charges transmitted between said detectors and said detection electrodes 
through said correspondence detection signal line, and it sets after said activation of the 3rd step. The 
approach characterized by detecting the electrostatic capacity formed between said each detection 
electrode for [ said ] detection according to said concavo-convex pattern based on the amount of 
charges which performed the 4th step which makes said switching element turn off, and was detected at 
said 3rd step. 

[Claim 14] It is the approach a concavo-convex pattern detector according to claim 3 detects the 
concavo-convex pattern in said candidate for detection. In after activation of the 1st step which gives 
the 1st potential to said candidate for detection when said switching element is made to turn on and 
said switching element turns on, and said 1st step When said switching element is made to turn off and 
said switching element turns off In after activation of the 2nd step which changes into the 2nd potential 
the potential given to said candidate for detection from said 1st potential, and said 2nd step It has the 
3rd step which detects the amount of charges transmitted between said detectors and said detection 
electrodes through said correspondence detection signal line when said switching element is made to 
turn on and said switching element turns on. Said said from 1st step to 3rd step is performed fixing said 
correspondence detection signal line and said auxiliary capacity electrode to the same potential. The 
approach characterized by detecting the electrostatic capacity formed between said each detection 
electrode for [ said ] detection according to said concavo-convex pattern based on the amount of 
charges detected at said 3rd step. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fingerprint detector which detects a fingerprint 
based on the electrostatic-capacity difference according [ for example, ] to the irregularity on the front 
face of a finger about the concavo-convex pattern detector which reads electrically the irregularity of 
the shape of surface type in the candidate for detection as an electrostatic-capacity difference. 
[0002] 

[Description of the Prior Art] The technique of detecting the pattern of the irregularity in the front face 
of an object is used for detection of a fingerprint. 

[0003] As a method of fingerprint detection, the following three methods are mainly learned from before. 
The 1st method is a capacitive sensing method of detecting the capacity difference produced with the 
irregularity on the front face of a finger which lays a finger in detection equipment, forms electrostatic 
capacity between the predetermined electrode in detection equipment, and a finger front face, and 
constitutes a fingerprint (henceforth "fingerprint irregularity") as an electrical-potential-difference 
difference or a current difference. The 2nd method is an optical method of irradiating light from 
detection equipment to a finger front face, and detecting the difference of the reflective condition of the 
light by fingerprint irregularity. The 3rd method is a pressure method of pressing a finger to detection 
equipment and detecting the press difference by fingerprint irregularity as electric contact / non- 
contact one, or a capacity difference. It has the advantage that the capacitive sensing method is 
structurally easy among the conventional methods including these three methods as compared with 
other methods, and it is possible to form more in a thin shape the part which the finger which is a 
candidate for detection is laid and detects the electrostatic capacity by fingerprint irregularity. 
Therefore, it is expected that this capacitive sensing method will be carried in a personal digital 
assistant etc. in the future. 

[0004] About the capacitive sensing method, equipment and the approach for the fingerprint detection 
based on this method are indicated by the patent No. 3007714 official report, JP,2000-213908,A, etc., 
for example. Below, the fingerprint detection equipment indicated by the patent No. 3007714 official 
report is mentioned as an example, and the conventional concavo-convex pattern detector is explained. 
[0005] Drawing 10 is the fragmentary sectional view of the fingerprint detection equipment which is this 
conventional concavo-convex pattern detector. The basic configuration section is realized by this 
fingerprint detection equipment by the circuit for the amount detection of charges which consists of a 
detection electrode 102 arranged in the shape of a matrix or address-line 103 grade being formed on a 
substrate 101, and an insulator layer 104 being further, formed so that that top face may be covered. 
When a finger 105 is put on the top face of this detection equipment the distance d of the finger front 
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face J 06 and an insulator layer 104 changes with fingerprint irregularity on the front face of a finger. 
Therefore, the capacity 107 formed between the detection electrode 102 and a finger differs according 
to the fingerprint irregularity on the front face of a finger depending on this distance d. Constant 
potential is given to the detection electrode 102 via a detector through the switching device (not shown) 
controlled by the drive wire (not shown). At this time, the charge and discharge of the capacity 107 are 
carried out according to the potential of the detection electrode 102. The information which shows the 
pattern of fingerprint irregularity is acquired by reading the amount of charges of the charge and 
discharge from a detector. 
[0006] 

[Problem(s) to be Solved by the Invention] Fingerprint irregularity is reflected in the amount of charge 
charges of capacity 107, i.e., the variation of the potential of the detection electrode 102, in the above- 
mentioned conventional fingerprint detection equipment. Therefore, when it is in the condition, i.e., the 
condition of OFF of a switching device, before turning on a switching device and reading a charge, as for 
the potential of the detection electrode 102, it is desirable to be maintained at constant value as much 
as possible. 

[0007] On the other hand, the electrostatic-capacity detection equipment which is an usable concavo- 
convex pattern detector is indicated by fingerprint detection with the above and a configuration of the 
same kind at JP,2000-213908,A (the same reference mark shall be given to a corresponding component 
(refer to drawing 10 )), with this electrostatic-capacity detection equipment, the substrate 101 of silicon 
is used and that silicon substrate 101 is grounded. Therefore, parasitic capacitance is formed with the 
substrate 101 and detection electrode 102. Thereby, since capacity 107 and its parasitic capacitance 
are fixed, the potential of the detection electrode 102 is stabilized. 

[0008] However, this can be because the substrate which consists of a conductor (or semi-conductor) 
like a silicon substrate was used as a support substrate 101, when using insulators, such as glass, as a 
support substrate, it cannot ground the support substrate 101, consequently it cannot stabilize potential 
of the detection electrode 1 02. 

[0009] Moreover, existence of the above parasitic capacitance adds the amount of charge charges by 
the parasitic capacitance to the amount of charge charges by the capacity 107 which should be 
detected as an offset component. Fingerprint detection is possible, if the difference of the amount of 
detection charges according to the pattern of fingerprint irregularity is acquired as long as this offset 
component is fixed. However, this offset component becomes the factor which narrows the range of the 
detection value of the amount of charge charges, i.e., the dynamic range of electrostatic-capacity 
detection equipment. Therefore, it is desirable not to be added to the amount of detection charges, even 
if such an offset component does not exist or such an offset component exists. 

[0010] So, in JP.2000-213908A the electrostatic-capacity detection equipment with which the dummy 
electrode for forming a capacity comparable as the parasitic capacitance as a cancellation capacity was 
prepared for every train of the detection electrode 102 is also indicated that it should prevent that the 
amount of charge charges by the above-mentioned parasitic capacitance is added to the amount of 
charge charges by the capacity 107 which should be detected as an offset component. However, 
preparing such a dummy electrode complicates the structure of detection equipment. Moreover, since 
the parasitic capacitance of the detection electrode 102 differs somewhat for every detection electrode, 
if the dummy electrode of fixed area is prepared to the parasitic capacitance of such an ununiformity 
and cancellation capacity is originally formed, it cannot avoid that some offset component carries out a 
residue for every detection electrode, but the amendment to a part for this residue will become 
complicated. 

[001 1] This invention is made that the above-mentioned problem should be solved, and aims at offering 
equipment and the approach for detecting concavo-convex patterns, such as a fingerprint, more simply 
and certainly. 
[0012] 
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[Means for Solving the Problem] The 1st invention is a concavo-convex pattern detector for detecting 
the concavo-convex pattern in the candidate for detection laid on the detection side. A drive circuit, A 
detector, two or more drive signal lines connected to said drive circuit, and two or more detection signal 
lines which are connected to said detector and intersect each of two or more of said drive signal lines, It 
has two or more sensing elements corresponding to the crossing of said two or more drive signal lines 
and said two or more detection signal lines. Said each sensing element The switching element which 
embraces the active signal and inactive signal which are impressed to the correspondence drive signal 
line which is a drive signal line which passes through a corresponding crossing, and is turned on and 
turned off, respectively, The detection electrode connected to the correspondence detection signal line 
which is a detection signal line which passes through a corresponding crossing through said switching 
element, The auxiliary capacity electrode arranged so that predetermined electrostatic capacity may be 
formed between said detection electrodes is included. Said drive circuit Said switching element is made 
to turn on and turn off by impressing an active signal and an inactive signal to said correspondence 
drive signal line. Said detector Give predetermined potential to said correspondence detection signal line, 
and it is based on the amount of charges transmitted between said detectors and said detection 
electrodes through said correspondence detection signal line and said switching element. It is 
characterized by detecting the electrostatic capacity formed between said each detection electrode for 
[ said ] detection according to said concavo-convex pattern. 

[0013] If fixed potential is given to an auxiliary capacity electrode, the potential of the both ends of joint 
capacity where the electrostatic capacity (object capacity) formed between the detection electrodes for 
detection and the electrostatic capacity (auxiliary capacity) formed between a detection electrode and 
an auxiliary capacity electrode were combined with the serial is fixed, consequently even if a switching 
element is in an off condition, the potential of a detection electrode will be stable according to such the 
1st invention. 2nd invention is characterized by having the insulating layer formed on said two or more 
sensing elements so that said two or more sensing elements might be covered and said detection side 
might be constituted in the 1st invention. 

[0014] According to such the 2nd invention, it becomes possible to protect a detection electrode more 
nearly physically than an external ambient atmosphere and electrically. 

[0015] 3rd invention is characterized by having further a potential grant means to give predetermined 
potential to said candidate for detection laid on said detection side in the 1st or 2nd invention. 
[0016] According to such the 3rd invention, it becomes possible to give desired potential to the 
candidate for detection. 

[0017] In the 1st or 2nd invention, said auxiliary capacity electrode is characterized by being formed so 
that it may be arranged with said detection side at an opposite side and the whole abbreviation for said 
detection electrode may be covered to said detection electrode by the 4th invention. 
[0018] Since it has an operation that an auxiliary capacity electrode carries out electrostatic shielding of 
the detection electrode from the lower part according to such the 4th invention, the effect which the 
amount of charges in a detection electrode receives from surrounding potential fluctuation is controlled. 
[0019] 5th invention is characterized by holding said correspondence detection signal line and said 
auxiliary capacity electrode to this potential in the 1st or 2nd invention. 

[0020] Since according to such the 5th invention a charge is not accumulated in the capacity formed 
between the detection electrodes and auxiliary capacity electrodes in the sensing element when the 
switching element of a sensing element turns on, the electrostatic capacity detected by the detector is 
not influenced of auxiliary capacity. 

[0021] The 6th invention is set to the 5th invention. Said detector The amount detection means of 
charges connected to said correspondence detection signal line is included. Said amount detection 
means of charges The operational amplifier by which the opposition input terminal was connected to 
said correspondence detection signal line, and the feedback capacitor by which the end was connected 
to said opposition input terminal, and the other end was connected to the output terminal of said 



« operational amplifier, By connecting with said feedback capacitor and juxtaposition, having the reset 
switch which opens and closes between the both ends of said feedback capacitor, and making the non- 
inverter input terminal and said auxiliary capacity electrode of said operational amplifier into this 
potential It is characterized by holding said correspondence detection signal line and said auxiliary 
capacity electrode to this potential. 

[0022] According to such the 6th invention, if the switching element in a sensing element is made to 
turn on, the potential given to the non-inverter input terminal of an operational amplifier will turn into 
potential of the detection electrode in the sensing element. With the amount detection means of 
charges, the amount of charges transmitted between a detector and its detection electrode according to 
the potential turns into the amount of charge charges in a feedback capacitor, and is detected. Since 
the correspondence detection signal line and the auxiliary capacity electrode serve as this potential by 
making the non-inverter input terminal and auxiliary capacity electrode of an operational amplifier into 
this potential, the amount of detection charges at this time is not influenced of auxiliary capacity. 
[0023] 7th invention is characterized by connecting the non-inverter input terminal of said operational 
amplifier to said auxiliary capacity electrode in the 6th invention. 

[0024] 8th invention is characterized by having further a potential grant means to give predetermined 
potential to said candidate for detection laid on said detection side in the 6th invention. 
[0025] By controlling the concavo-convex pattern detector which whose 9th invention is concavo- 
convex pattern detection equipment, and is applied to the 6th invention, and said drive circuit and said 
detector ON/OFF state of said switching element, ON/OFF state of said reset switch, It has a 
sequence control means to change the potential of the non-jnverter input terminal of said operational 
amplifier by the predetermined sequence. And said sequence control means When said reset switch and 
said switching element are made to turn on and said reset switch and said switching element turn on In 
after activation of the 1 st step which gives the same potential as the potential for [ said ] detection to 
the non-inverter input terminal and said auxiliary capacity electrode of said operational amplifier, and 
said 1st step When said switching element is made to turn off, said reset switch turns on and said 
switching element turns off In after activation of the 2nd step which gives different potential from the 
potential for [ said ] detection to the non-inverter input terminal and said auxiliary capacity electrode of 
said operational amplifier, and said 2nd step In after activation of the 3rd step which is made to turn on 
said switching element and charges said feedback capacitor when said reset switch is made to turn off 
and said reset switch turns off, and said 3rd step The 4th step which makes said detector detect the 
amount of charge charges in said feedback capacitor when said switching element is made to turn off 
and said reset switch and said switching element turn off is performed. It is characterized by detecting 
the electrostatic capacity formed between said each detection electrode for [ said ] detection according 
to said concavo-convex pattern based on the amount of charge charges detected at said 4th step. 
[0026] According to such the 9th invention, the amount of charges decided by electrostatic capacity 
(object capacity) formed between each detection electrode for detection according to a concavo- 
convex pattern is charged by the feedback capacitor, and the amount of charge charges is detected. In 
addition, since the on-off cycle of a switching element is contained in the sequence of this detection, 
change of the amount of charge charges in the parasitic capacitance of the detection signal line mainly 
produced by duplication in auxiliary capacity and a drive signal line is offset, and, as for that parasitic 
capacitance, the amount detection of charges is not affected. 

[0027] By controlling the concavo-convex pattern detector which whose 10th invention is concavo- 
convex pattern detection equipment, and is applied to the 6th invention, and said drive circuit and said 
detector ON/OFF state of said switching element, ON/OFF state of said reset switch, It has a 
sequence control means to change the potential of the non-inverter input terminal of said operational 
amplifier by the predetermined sequence. And said sequence control means When said reset switch and 
said switching element are made to turn on and said reset switch and said switching element turn on In 
after activation of the 1 st step which gives the same potential as the potential for [ said ] detection to 
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the non-inverter input terminal and said auxiliary capacity electrode of said operational amplifier, and 
said 1st step When said reset switch is made to turn off, said reset switch turns off and said switching 
element turns on In after activation of the 2nd step which gives the potential for [ in the 1st step ] 
detection, and different potential to the non-inverter input terminal and said auxiliary capacity electrode 
of said operational amplifier in the first half, and charges said feedback capacitor, and said 2nd step 
When said reset switch turns off and said switching element turns on In after activation of the 3rd step 
which makes said detector detect the amount of charge charges in said feedback capacitor, and said 3rd 
step The 4th step which makes said switching element turn off is performed, and it is characterized by 
detecting the electrostatic capacity formed between said each detection electrode for [ said ] detection 
according to said concavo-convex pattern based on the amount of charge charges detected at said 3rd 
step. 

[0028] According to such the 10th invention, the amount of charges decided by electrostatic capacity 
(object capacity) formed between each detection electrode for detection according to a concavo- 
convex pattern is charged by the feedback capacitor, and the amount of charge charges is detected. In 
addition, among the sequence of this detection, since the switching element is continued and turned on, 
there is no change of the amount of charge charges in the parasitic capacitance of the detection signal 
line mainly produced by duplication in auxiliary capacity and a drive signal line, and that parasitic 
capacitance does not affect the amount detection of charges, after the amount of charges decided by 
electrostatic capacity (object capacity) is charged by the feedback capacitor until it detects in a 
detector. 

[0029] By controlling the concavo-convex pattern detector which whose 11th invention is concavo- 
convex pattern detection equipment, and is applied to the 8th invention, said drive circuit and said 
detector, and said potential grant means ON/OFF state of said switching element, ON/OFF state of 
said reset switch, And it has a sequence control means to change the potential for [ said ] detection by 
the predetermined sequence. Said sequence control means In after activation of the 1st step which 
gives the 1st potential to said candidate for detection when said switching element is made to turn on 
and said switching element turns on, and said 1st step When said switching element is made to turn off 
and said switching element turns off, while changing into the 2nd potential the potential given to said 
candidate for detection from said 1 st potential In after activation of the 2nd step made to turn off after 
making said reset switch turn on, and said 2nd step In after activation of the 3rd step which is made to 
turn on said switching element and charges said feedback capacitor when said reset switch turns off, 
and said 3rd step The 4th step which makes said detector detect the amount of charge charges in said 
feedback capacitor when said switching element is made to turn off and said reset switch and said 
switching element turn off It performs fixing the non-inverter input terminal and said auxiliary capacity 
electrode of said operational amplifier to the same potential, and is characterized by detecting the 
electrostatic capacity formed between said each detection electrode for [ said ] detection according to 
said concavo-convex pattern based on the amount of charges detected at said 4th step. 
[0030] According to such the 1 1th invention, the amount of charges decided by the potential difference 
of the electrostatic capacity and the 1st potential which are formed between each detection electrode 
for detection according to a concavo-convex pattern, and the 2nd potential is charged by the feedback 
capacitor, and the amount of charge charges is detected. Moreover, in order to integrate detection data, 
when carrying out multiple-times continuation and performing detection of the concavo-convex pattern 
in the same candidate for detection, the data detection which continued without needing the reset 
processing of making the charge charge in object capacity discharge for every frame is attained. 
[0031] When the 12th invention is the approach the concavo-convex pattern detector concerning the 
1st or 2nd invention detects the concavo-convex pattern in said candidate for detection, said switching 
element is made to turn on and said switching element turns on In after activation of the 1st step which 
gives the same potential as the potential for [ said ] detection to said correspondence detection signal 
line and said auxiliary capacity electrode, and said 1st step When said switching element is made to turn 
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off and said switching element turns off In after activation of the 2nd step which gives different potential 
from the potential for [ said ] detection to said correspondence detection signal line and said auxiliary 
capacity electrode, and said 2nd step It has the 3rd step which detects the amount of charges 
transmitted between said detectors and said detection electrodes through said correspondence 
detection signal line when said switching element is made to turn on and said switching element turns on. 
It is characterized by detecting the electrostatic capacity formed between said each detection electrode 
for [ said ] detection according to said concavo-convex pattern based on the amount of charges 
detected at said 3rd step. 

[0032] According to such the 12th invention, the amount of charges decided by electrostatic capacity 
(object capacity) formed between each detection electrode for detection is transmitted between a 
detection electrode and a detector, and the amount of charges transmitted is detected. This means that 
the electrostatic capacity reflecting the concavo-convex pattern in the candidate for detection is 
detected. 

[0033] When the 13th invention is the approach the concavo-convex pattern detector concerning the 
1st or 2nd invention detects the concavo-convex pattern in said candidate for detection, said switching 
element is made to turn on and said switching element turns on In after activation of the 1st step which 
gives the same potential as the potential for [ said ] detection to said correspondence detection signal 
line and said auxiliary capacity electrode, and said 1 st step The 2nd step which gives different potential 
from the potential for [ in the 1st step ] detection in the first half to said correspondence detection 
signal line and said auxiliary capacity electrode, and charges said feedback capacitor when said 
switching element turns on, When said switching element turns on after said activation of the 2nd step 
Have the 3rd step which detects the amount of charges transmitted between said detectors and said 
detection electrodes through said correspondence detection signal line, and it sets after said activation 
of the 3rd step. The 4th step which makes said switching element turn off is performed, and it is 
characterized by detecting the electrostatic capacity formed between said each detection electrode for 
[ said ] detection according to said concavo-convex pattern based on the amount of charges detected 
at said 3rd step. 

[0034] According to such the 13th invention, the amount of charges decided by electrostatic capacity 
(object capacity) formed between each detection electrode for detection is transmitted between a 
detection electrode and a detector, and the amount of charges transmitted is detected. This means that 
the electrostatic capacity reflecting the concavo-convex pattern in the candidate for detection is 
detected. 

[0035] The 14th invention is the approach the concavo-convex pattern detector concerning the 3rd 
invention detects the concavo-convex pattern in said candidate for detection. The 1st step which gives 
the 1st potential to said candidate for detection when said switching element is made to turn on and 
said switching element turns on In after said activation of the 1st step When said switching element is 
made to turn off and said switching element turns off In after activation of the 2nd step which changes 
into the 2nd potential the potential given to said candidate for detection from said 1 st potential, and said 
2nd step It has the 3rd step which detects the amount of charges transmitted between said detectors 
and said detection electrodes through said correspondence detection signal line when said switching 
element is made to turn on and said switching element turns on. Said said from 1st step to 3rd step is 
performed fixing said correspondence detection signal line and said auxiliary capacity electrode to the 
same potential. It is characterized by detecting the electrostatic capacity formed between said each 
detection electrode for [ said ] detection according to said concavo-convex pattern based on the 
amount of charges detected at said 3rd step. 

[0036] According to such the 14th invention, the electrostatic capacity which reflected the concavo- 
convex pattern in the candidate for detection by the amount of charges decided by object capacity 
(electrostatic capacity formed between each detection electrode for detection) and the difference 
(difference of the 1st potential and the 2nd potential) of the grant potential for detection being detected 
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is detected. And in order to integrate detection data, when carrying out multiple-times continuation and 
performing detection of the concavo-convex pattern in the same candidate for detection, the data 
detection which continued without needing the reset processing of making the charge charge in object 
capacity discharge for every frame is attained. 
[0037] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained with 
reference to an accompanying drawing. 

[0038] <1. — the 1st operation gestalt X1.1 Whole configuration > drawing 1 is the block diagram 
showing the configuration of the concavo-convex pattern detection equipment (henceforth "the 
concavo-convex pattern detection equipment based on this operation gestalt") using the concavo- 
convex pattern detector concerning the 1st operation gestalt of this invention. This concavo-convex 
pattern detection equipment is equipment which detects the fingerprint which is a concavo-convex 
pattern in the front face of human being's finger, and consists of a concavo-convex pattern detector 50 
and a control section 60. The concavo-convex pattern detector 50 converts the part into surface type- 
like detection of an object on the basis of the active-matrix substrate used with a liquid crystal display 
etc., and has the composition that the sensor array 55, the frame-like electrode pad 53, the drive circuit 
56, and the detector 57 were formed on the insulating substrate 51 which consists of glass. 
[0039] Drawing 2 is the block diagram showing the outline configuration of the concavo-convex pattern 
detector 50. As shown in this drawing, while the sensing element 100 which is equivalent to the pixel in 
the active matrix for a display at the sensor array 55 is arranged in the shape of a matrix, the gate line 5 
as two or more drive signal lines is formed in a line writing direction, and the data line 6 as two or more 
detection signal lines is formed in the direction of a train, respectively. That is, the sensor array 55 is 
covered with the sensing element 100 in the shape of a tile, and these sensing elements 100 support the 
crossing of the gate line 5 of the above-mentioned two or more books, and the data line 6 of the above- 
mentioned two or more books, and 1 to 1. In addition, one side has the shape of a square which is 50 
micrometers, one side has the shape of a square which is 15mm, and a sensing element 100 consists of 
300x300 sensing elements for the sensor array 55. In this case, the reading resolution of a concavo- 
convex pattern is about 500 dpi. 

[0040] The frame-like electrode pad 53 is an electrode pad for grounding the finger or giving 
predetermined potential to the finger, when the finger which is a candidate for detection is laid on the 
sensor array 55, and it is arranged so that the sensor array 55 may be surrounded. 
[0041] The drive circuit 56 is equivalent to the scan side drive circuit in the panel for a display, and 
based on the scan signal HSY supplied from a control section 60, it impresses a driving signal (an active 
signal or inactive signal) to the gate line 5 of the above-mentioned two or more books so that the 
sensing element of each train in the sensor array 55 may be operated alternatively. 
[0042] The detector 57 is equipped with CSA (Charge Sensitive Amplifier), and the sample/hold circuit 
1 10 as an amount detection means of charges connected to each data line 6. Each CSA gives 
predetermined potential to the data line 6 connected to the CSA based on the input signal Vop to CSA 
supplied from a control section 60, detects the amount of charges transmitted between a detector 57 
and a sensing element 100 through the data line 6, and outputs the signal which shows the amount of 
charges. A sample / hold circuit 1 10 is serially outputted as detection data Dout, after sampling and 
holding the output signal of each CSA. In addition, actuation of each CSA, and the sample/hold circuit 
1 10 is controlled by the control signals C1 and C2 supplied from a control section. 
[0043] a control section 60 generates the fingerprint data showing the fingerprint which should be 
detected based on the detection data Dout outputted from a detector 57, and memorizes them 
temporarily while it gives the predetermined potential Vf to the frame-like electrode pad 53 (this 
operation gestalt — Vf=0 — that is, grounded) and controls the drive circuit 56 and a detector 57 by 
supply of the scan signal HSY, the input signal Vop of CSA, and control signals C1 and C2. This 
fingerprint data is transmitted to the authentication system based on the fingerprint authentication 
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system and fingerprint which are not illustrated through a predetermined interface circuitry from a 
control section 60 etc. 

[0044] <1.2 Detail configuration > drawing 3 of a concavo-convex pattern detector is the fluoroscopy 
top view showing the configuration per 1 sensing element in the sensor array 55 of the above- 
mentioned concavo-convex pattern detector 50, and drawing 4 is a sectional view in the A-A line of 
drawing 3 . Hereafter, with reference to these drawing 3 and drawing 4 , the detail configuration of the 
concavo-convex pattern detector 50 concerning this operation gestalt is explained. 
[0045] electrode wiring which is equivalent to two or more gate lines (300 [ for example, ]) 5 in this 
concavo-convex pattern detector 50 on the insulating substrate 51 which consists of glass, and these 
gates line 5 — respectively — ** — the crossing of electrode wiring equivalent to two or more crossing 
data lines (300 [ for example, ]) 6, and those gate lines 5 and data lines 6 and the sensing element [ two 
or more (for example, 300x300 pieces) ] 100 corresponding to 1 to 1 are formed (refer to drawing 2 ). 
Each sensing element 100 contains the detection electrode which consists of the thin film transistor 
(henceforth "TFT (Thin Film Transistor)") 7, and the lower layer detection electrode 13 and the upper 
detection electrode 17 as a switching element, and the auxiliary capacity electrode 9 for forming the 
auxiliary capacity Cs between the lower layer detection electrodes 13. Hereafter, the detail configuration 
for radical headquarters of such a concavo-convex pattern detector is explained with the manufacture 
approach. 

[0046] With this operation gestalt, an alkali-free-glass substrate (for example, #7059 and #1 737 by 
Corning, Inc.) is used as an insulating substrate 51. The wiring electrode (it shall be called the "gate line 
electrode" below and this shall also show by the reference mark "5") and the auxiliary capacity 
electrode 9 which are equivalent to the gate line 5 on this glass substrate 51 are arranged, and these 
consist of metal membranes, such as Ta (tantalum) or aluminum (aluminum). These gates line electrode 
5 and the auxiliary capacity electrode 9 are formed by carrying out patterning to a desired configuration, 
after making metal membranes, such as Ta or aluminum, into about 3000A in thickness by spatter 
vacuum evaporationo at membrane formation. As for the auxiliary capacity electrode 9, at this time, it is 
desirable to be formed in size which is arranged with a detection side at an opposite side, and covers 
that detection electrode mostly to that detection electrode that the detection electrode which consists 
of an upper detection electrode 17 and a lower layer detection electrode 13 should be covered 
electrostatic from a lower part. 

[0047] With this operation gestalt, it is formed so that the area of the auxiliary capacity electrode 9 and 
the area of the lower layer detection electrode 1 3 may serve as abbreviation identitas. In addition, the 
auxiliary capacity electrode 9 contains the wiring electrode (it shall be called "Cs line" below and a 
reference mark "95" shall show) for connecting the auxiliary capacity electrode section in an adjoining 
sensing element in the direction of a gate line, and, thereby, can give desired potential to the auxiliary 
capacity electrode section in the sensing element arranged along with each gate line from the drive 
circuit 56. 

[0048] the above-mentioned gate line electrode 5 and the auxiliary capacity electrode 9 — a wrap — 
like — the above-mentioned glass substrate 51 — gate dielectric film 10 is mostly formed in the whole 
surface. This gate dielectric film 10 is formed by forming SiNx (silicon nitride) and SiOx (silicon oxide) to 
3500A with a CVD method (chemical-vapor-deposition method). This gate dielectric film 10 serves also 
as the function as a component for forming the auxiliary capacity Cs with said auxiliary capacity 
electrode 9. In addition, as this gate dielectric film 10, the oxide film on anode which anodized SiNx or 
not only SiOx but the gate line electrode 5 and the auxiliary capacity electrode 9 may be used together. 
[0049] The amorphous silicon film (henceforth the "a-Si film") (i layers) 1 1 which should form the 
channel section of TFT7 in the upper part of the above-mentioned gate line electrode 5 through the 
above-mentioned gate dielectric film 10, and the a-Si film (n+ layer) 12 which aims at contact to the 
wiring electrode (henceforth a "data-line electrode") and the lower layer detection electrode 1 3 
equivalent to the data line 6 are formed. These a-Si film (i layers) 1 1 and the a-Si film (n+ layer) 12 are 
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formed by forming membranes with a CVD method so that thickness may become about 1000A and 
about 400A, respectively, and carrying out patterning to a desired configuration. 

[0050] On the above-mentioned a-Si film (n+ layer) 12, the data-line electrode (this shall also show by 
the reference mark "6") and the lower layer detection electrode 13 which consist of metal membranes, 
such as Ta or aluminum, are prepared. This lower layer detection electrode 13 serves also as the 
function as a component for forming the auxiliary capacity Cs. These data-lines electrode 6 and the 
lower layer detection electrode 13 are formed by carrying out patterning to a desired configuration, after 
making metal membranes, such as Ta or aluminum, into about 3000A in thickness by spatter vacuum 
evaporationo at membrane formation. 

[0051] the glass substrate 51 with which TFT7, the auxiliary capacity Cs, etc. were formed as mentioned 
above — almost — the whole surface — a wrap — the 1st insulating protective coat 14 is formed like. 
This 1st insulating protective coat 14 is formed when only the predetermined part of the lower layer 
detection electrode 13 (equivalent to the drain electrode of TFT7) upper part in which SiNx is formed in 
thickness of about 3000A with a CVD method, and a contact hole 16 is formed at a next process 
removes the above-mentioned SiNx film. 

[0052] Furthermore, the insulating protective coat 15 of the above 1st up [ insulating protective coat 
14 ] which is the 2nd [ with a thickness of about 3 micrometers ] so that the whole surface may be 
covered mostly is formed. This 2nd insulating protective coat 15 is formed by forming organic compound 
insulators, such as acrylic resin which has photosensitivity. Then, a contact hole 16 is formed in the 
predetermined location of this 2nd insulating protective coat 15 in patterning by the photolithography 
technique. 

[0053] Furthermore, the upper detection electrode 1 7 is formed on the protection insulator layer 1 5 of 
the above 2nd again. Besides, the layer detection electrode 17 is formed by carrying out patterning to a 
desired configuration, after making metal membranes, such as Ta or aluminum, into about 2000A in 
thickness by spatter vacuum evaporationo at membrane formation. At this time, the upper detection 
electrode 17 and the lower layer detection electrode 13 short-circuit through the contact hole 16 
established in the 2nd insulating protective coat 15. 

[0054] Furthermore, the capacity formative layer 18 is formed on the above-mentioned upper detection 
electrode 17, and the top face of this capacity formative layer 18 turns into a detection side on which 
the finger which is a candidate for detection is put again. This capacity formative layer 18 is formed by 
forming Ta 205 (tantalum pentoxide) in thickness of about 4000A by spatter vacuum evaporationo. 
[0055] The basic configuration section of the concavo-convex pattern detector 50 applied to this 
operation gestalt as mentioned above is realized. 

[0056] In addition, although Ta 205 (tantalum pentoxide) is used as the capacity formative layer 18 with 
this operation gestalt, it is possible for it not to be limited to this and to use the insulating material 
(dielectric materials) of various inorganic systems or an organic system for formation of the capacity 
formative layer 18. For example, SiNx (silicon nitride), Si02 (silicon oxide), acrylic resin, PI (polyimide) 
resin, etc. may be used. Moreover, although TFT of reverse stagger structure which used a-Si 
(amorphous silicon) is used as TFT7 with this operation gestalt, it is not limited to this, p-Si 
(polycrystalline silicon) may be used, and stagger structure may be adopted. Furthermore, although the 
glass substrate is used with this operation gestalt again as an insulating substrate 51 in which various 
wiring etc. is formed, it is not limited to this and plastics etc. may be used as an ingredient of an 
insulating substrate 51. Furthermore, with this operation gestalt, although the area of the auxiliary 
capacity electrode 9 serves as area of the lower layer detection electrode 13, and abbreviation identitas, 
it may think the electrostatic-shielding effectiveness of the auxiliary capacity electrode 9 as important, 
and may make area of the auxiliary capacity electrode 9 larger than the area of the lower layer detection 
electrode 13 again. 

[0057] <1.3 The detection approach of concavo-convex patterns, such as a fingerprint by detection 
approach [ of a concavo-convex pattern ] >, next the concavo-convex pattern detection equipment 
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4i constituted as mentioned above, is explained. By this detection approach, the drive circuit 56 makes a 
predetermined one-frame period a period under control by the control section 60, and a detector 57 
gives predetermined potential to the sensing element 100 arranged along with the gate line 5 which 
made sequential selection and chose two or more gate lines 5 through each of two or more data lines. 
And a detector 57 detects the amount of charges transmitted through the data line 6 between each 
sensing element 100 and detectors 57 which have been arranged along with the gate line 5 which made 
[ above-mentioned ] selection. Below, paying attention to one gate signal line, actuation of the concavo- 
convex pattern detector 50 in the selection period of the gate signal line is explained. In addition, in this 
selection period, an inactive signal is impressed to other gate signal lines by the drive circuit 56, and 
TFT7 in each sensing element 100 connected to other gate signal lines by this has become an OFF 
state. 

[0058] The sensing element (sensing element for one line in the sensor array 55) arranged along with 
the above-mentioned attention gate line corresponds to the crossing of the above-mentioned attention 
gate line and two or more above-mentioned data lines, and 1 to 1, and as shown in drawing 2 , CSA as 
an amount detection means of charges built in the detector 57 is connected to each data line. The part 
which consists of a CSA corresponding to each sensing element and it which are arranged along with 
the above-mentioned attention gate line performs same actuation in the selection period of the above- 
mentioned attention gate line. So, below, only actuation of the part (henceforth an "attention sensing 
element related part") which consists of a CSA corresponding to one sensing element (henceforth an 
"attention sensing element") and it which are connected to the above-mentioned attention gate line 
among the concavo-convex pattern detectors 50 is explained to a detail. 

[0059] Drawing 5 is the circuit diagram showing the equal circuit equivalent to the above-mentioned 
attention element related part when the finger which is a candidate for detection is laid in the detection 
side equivalent to the top face of the sensor array 55 of the concavo-convex pattern detector 50. The 
attention sensing element 200 in this attention sensing element related part is a sensing element 
corresponding to the crossing of the attention gate line 25 and the data line 26, and one CSA21 which is 
the amount detection means of charges in a detector 57 is connected to the data line 26. 
[0060] TFT27 by which a sensing element 200 is equivalent to TFT7 in drawing 4 , The electrostatic 
capacity Cx formed of the upper detection electrode 1 7 and the capacity formative layer 1 8, It contains 
with the auxiliary capacity Cs formed with the lower layer detection electrode 13, gate dielectric film 10, 
and the auxiliary capacity electrode 9. TFT27 The drain is connected to the detection electrode 
(electrode which consists of the upper electrode 17 and a lower layer detection electrode 13) 22, the 
gate is connected to the gate line 25, respectively, and the source functions on the data line as a 
switching element. 

[0061] CSA21 consists of an operational amplifier (operational amplifier) 30, a feedback capacitor 24, 
and a reset switch 23. The output terminal of an operational amplifier 30 is connected to a sample / 
hold circuit 1 10 (refer to drawing 2 ), and a negative phase input terminal is connected to the data line 
26. Moreover, the non-inverter input terminal of an operational amplifier 30 is connected to the auxiliary 
capacity electrode 9. Therefore, the potential Vop given to the non-inverter input terminal of an 
operational amplifier 30 is also given to the auxiliary capacity electrode 9, and is held mutually at this 
potential (you may make it hold to this potential in addition, without connecting directly the non-inverter 
input terminal and the auxiliary capacity electrode 9). Moreover, the end of a feedback capacitor 24 is 
connected to the negative phase input terminal of an operational amplifier 30, and the other end is 
connected to the output terminal of an operational amplifier 30, respectively, and it connects with a 
feedback capacitor 24 and juxtaposition, and is opened [ a reset switch 23 ] and closed by the control 
section 60. In addition, the feedback capacity which is the capacity of a feedback capacitor 24 shall be 
expressed with a sign "Cfb" below. 

[0062] The equal circuit shown in drawing 5 other than the sensing element 200 constituted as 
mentioned above and CSA21 contains the electrostatic capacity Cf formed of the top face of the 
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capacity formative layer 18, the front face of the finger which is a candidate for detection, and an air 
space, and the resistance Rf between the front face of the finger, and the frame-like electrode pad 53 
and the parasitic capacitance CL of the data line 26. In addition, with this operation gestalt, the finger 
(body) which is a candidate for detection is grounded through the frame-like electrode pad 53. 
[0063] Hereafter, based on the above-mentioned equal circuit, actuation of an attention sensing element 
related part is explained. In addition, it is based on the GND level (touch-down level) which is the 
potential of a finger in the following count. 

[0064] Drawing 6 is a timing chart for explaining actuation of this attention sensing element related part. 
A control section 60 controls the drive circuit 56 and a detector 57 so that the potential (only 
henceforth "non-inverter input voltage" or "the input voltage of CSA21") Vop of ON/OFF state of 
TFT27, ON/OFF state of a reset switch 23, and the non-inverter input terminal of an operational 
amplifier 30 is changed by the sequence shown by this timing chart. 

[0065] That is, that this attention sensing element related part should be set as an initial state, a reset 
switch 23 is made to turn on and the non-inverter input voltage Vop is first set as GND level (Vop=0). 
[0066] Then, TFT27 is made to turn on in time of day t1, when the drive circuit 56 impresses an active 
signal to the gate line 25. Since the potential Vc of the detection electrode 22 is "0" and an electrical 
potential difference is not impressed to Cf and Cx at this time, the amount of charge charges by such 
capacity is set to "0." 

[0067] Thus, since a charge is not accumulated in capacity Cf and Cx, the stored charge in the joint 
capacity (it shall be called "object capacity" below and a sign "Cfx" shall show) by the series 
connection with those capacity Cf and Cx does not exist, either. That is, the object capacity Cfx and 
the amount of charge charges of the auxiliary capacity Cs are set to "0" by making TFT27 turn on at 
time of day t1. 

[0068] Next, TFT27 is made to turn off in time of day t2, when the drive circuit 56 impresses an inactive 
signal to the gate line 25. At this time, the condition (reset condition) of the amount of charge charges 
"0" is held by the object capacity Cfx and the auxiliary capacity Cs. 

[0069] Next, in time of day t3, after TFT27 has turned off, the non-inverter input voltage Vop which is 
the input voltage of CSA21 is changed from GND level to the predetermined potential (henceforth a 
"reference potential") Vref decided beforehand. In order that the object capacity Cfx and the auxiliary 
capacity Cs may form a series capacitance at this time, the electrical potential difference which joins 
each of such capacity Cfx and Cs is in inverse proportion to that capacity value. Therefore, the 
potential Vc of the detection electrode 22 is set to V1 defined by the degree type. 
[0070] 

V1={Cs/(Cfx+Cs)} and Vref — (1) 

Moreover, the amount Qfx of charges charged by the object capacity Cfx at this time and the amount 
Qs of charges charged by the auxiliary capacity Cs are Qfx=Qs=Cfx-V1 . — (2) 
It becomes. 

[0071] In addition, although the amount QL of charges is accumulated in the parasitic capacitance CL of 
the data line 26, since the reset switch 23 of CSA21 is an ON state, the amount of charges charged by 
parasitic capacitance CL is not detected by CSA21. 

[0072] The parasitic capacitance CL of the data line 26 consists of capacity Cgd based on the 
duplication section of the capacity Ccsd based on the duplication section with the data-line electrode 6 
which mainly constitutes the Cs line 95 which is a wiring electrode section of the auxiliary capacity 
electrodes 9, and the data line 26 (refer to drawing 3 ), the data-line electrode 6 which constitutes the 
data line 26, and the gate line electrode 5 which constitutes the gate line 25, and parasitic capacitance 
Ccd of the data-line electrode 6 and the detection electrode 22 which constitute the data line 26. 
[0073] And since it can consider that this data line 26 is the same potential (=Vref) as the non-inverter 
input terminal of an operational amplifier 30, the amount QL of charges charged by the parasitic 
capacitance CL of the data line 26 at this time is determined by Ccsd, Cgd and Ccd, and Vref by the 



following formulas. 
[0074] 

QL=f (Ccsd, Cgd and Ccd, Vref) ~ (3) 

Next, a reset switch 23 is made to turn off in time of day t4. This will be in the condition that a charge is 
detectable, in CSA21. 

[0075] Then, TFT27 is made to turn on in time of day t5. Thereby, the potential Vc of the detection 
electrode 22 changes to a reference potential Vref. In this process, the charge and discharge equivalent 
to potential change of that detection electrode 22 arise in the object capacity Cfx and the auxiliary 
capacity Cs. The amount Qfx of charges charged by object capacity since the electrical potential 
difference which joins the object capacity Cfx at this time is Vref is Qfx=Cfx-Vref. — (4) 
It becomes. Moreover, since the potential of the auxiliary capacity electrode 9 is equal to non-inverter 
input potential Vop=Vref, an electrical potential difference is not impressed to the auxiliary capacity Cs, 
but the amount Qs of charge charges is Qs=0. — (5) 
It becomes. 

[0076] In the process in which the potential Vc of the detection electrode 22 changes to a reference 
potential Vref as mentioned above, a charge is transmitted between CSA21 and the detection electrode 
22 through TFT27, and the amount of charges transmitted turns into the amount of charge charges in 
the feedback capacity Cfb, and is detected by CSA21 (below, the amount of charges transmitted to 
CSA21 from the detection electrode 22 shall be detected). 

[0077] In addition, although a charge is charged by the parasitic capacitance CL of the data line 26 at 
this time, the effect which parasitic capacitance CL has on the amount of detection charges in CSA21 
is the thing of extent which can be disregarded as compared with the amount of detection charges for 
[ Cfx ] detection (it mentions later for details). 

[0078] Therefore, the amount of charges detected by CSA21 is a changed part in the above-mentioned 
process (before and after TFT27 turns on) of the amount (Qfx-Qs) of charges in the detection 
electrode 22 in the attention sensing element 200. When this amount of detection charges is set to 
deltaQ, it is deltaQ=-Cfx-Vref from the above-mentioned formula (1), (2), (4), and (5). — (6) 
It comes out. 

[0079] Next, TFT27 is made to turn off in time of day t6. And a detector 57 is the period of the time of 
day t7-t8 in the condition that TFT27 turns off, and samples and holds the output signal of CSA21 in a 
sample / hold circuit 110. 

[0080] A detector 57 samples and holds the output signal of CSA connected to other data lines as well 
as the above in a sample / hold circuit 1 10. From the above-mentioned formula (6), since the output 
signal of CSA is reflecting the object capacity Cfx, the signal reflecting the object capacity Cfx in each 
sensing element arranged by the above-mentioned actuation of the selection period of the attention 
gate line 25 along with the attention gate line 25 is held as detection data in a sample / hold circuit 1 10. 
This means detection of the object capacity Cfx, i.e., the electrostatic capacity formed between the 
front faces of a finger and the detection electrodes 22 which are a candidate for detection. Thus, in the 
sensor array 55, the detection data for one line corresponding to the attention gate line 25 are obtained, 
and from a detector 57, these are outputted as serial detection data Dout, and are temporarily 
memorized by the control section 60. 

[0081] Sequential selection of two or more gate lines which constitute the sensor array 55 is made by 
the drive circuit 56, and the same actuation as the above is performed in each selection period. Thereby, 
the detection data corresponding to each line (each gate line) of the sensor array 55 are transmitted to 
the sequential-control section 60 from a detector 57 as serial data Dout, and the detection data for one 
frame are obtained in a control section 60. This detection data for one frame is fingerprint data in which 
the pattern of the fingerprint irregularity of a finger laid in the detection side of the concavo-convex 
pattern detector 50 is shown. 

[0082] As mentioned above, amount of charges deltaQ detected by CSA21 is fundamentally determined 
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only .from the input voltage difference (Vref which is a changed part of the non-inverter input voltage 
Vop) to the object capacity Cfx and CSA21 in which the fingerprint irregularity in a finger front face was 
reflected, and the auxiliary capacity Cs is not reflected in amount of detection charges deltaQ in CSA21. 
Therefore, the dynamic range of CSA21 is not restricted by the auxiliary capacity Cs. Moreover, an error 
does not arise to detection data by dispersion for every sensing element of the auxiliary capacity Cs. 
[0083] <1.4 Consideration X1.4.1 about parasitic capacitance CL and the auxiliary capacity Cs The 
parasitic capacitance CL of the effect > data line 26 of parasitic capacitance CL The capacity Ccsd 
based on the duplication section with the data-line electrode 6 which mainly constitutes the Cs line 95 
which is a wiring electrode section of the auxiliary capacity electrodes 9, and the data line 26 (refer to 
drawing 3 ) It consists of capacity Cgd based on the duplication section of the data-line electrode 6 
which constitutes the data line 26, and the gate line electrode 5 which constitutes the gate line 25, and 
parasitic capacitance Ccd of the data-line electrode 6 and the detection electrode 22 which constitute 
the data line 26. 

[0084] Since the Cs line 95 (auxiliary capacity electrode 9) and the non-inverter input terminal of the 
operational amplifier 30 which constitutes CSA21 are connected about capacity Ccsd and the negative 
phase input terminal and the data line 26 of CSA21 are connected (refer to drawing 5 ), the data line 26 
and the Cs line 95 serve as this potential. Therefore, since the amount of charge charges does not 
change, capacity Ccsd does not affect the amount of detection charges by CSA21. 
[0085] About capacity Cgd, the amount of charge charges changes at the time of ON/OFF of TFT27. 
However, by the above-mentioned detection approach, TFT27 is an OFF state in t4 the time of turning 
off the reset switch 23 of CSA21, after turning on TFT27 after that, TFT27 was again made into the 
OFF state, and the output signal of CSA21 is sampled ( drawing 6 R> 6). Thus, by performing the on-off 
cycle of TFT27 during the data detection period of CSA21, change of the amount of charge charges in 
capacity Cgd is offset. Therefore, capacity Cgd does not affect the amount of detection charges in 
CSA21 as a result. 

[0086] About parasitic capacitance Ccd, only the parasitic capacitance Ccd in each sensing element 
arranged along with the selected gate line, (attention gate line) 25 may be added to detection data. By 
the above-mentioned detection approach, since a reset switch 23 is turned off after the input voltage 
Vop of CSA21 is changed to Vref ( drawing 6 ), the parasitic capacitance Ccd about the sensing element 
corresponding to a non-choosing gate line (gate lines other than attention gate line 25) does not affect 
the amount of detection charges in CSA21. Parasitic capacitance Ccd is the order of the 15th power of 
the minus per sensing element of high **10 [F] as an estimate greatly. On the other hand, the object 
capacity Cfx in the heights of a fingerprint is the order of the 12th power of minus of 10 [F]. Therefore, 
the effect of parasitic capacitance Ccd to the amount of detection charges in CSA21 is extent which 
can be disregarded very small. 

[0087] As mentioned above, the parasitic capacitance CL of the data line 26 does not affect the amount 
of detection charges in CSA21, or the effect is the thing of extent which can be disregarded. Therefore, 
you may consider that the parasitic capacitance CL of the data line 26 does not affect the detection 
data obtained by the above-mentioned detection approach. 

[0088] In addition, in the equal circuit shown in drawing 5 and below-mentioned drawing 7 , the potential 
given to the opposite side of the data line 26 (data-line electrode 6) to the parasitic capacitance CL of 
the data line 26 is represented with Va. However, the potential given changes as mentioned above with 
each capacity which constitutes this parasitic capacitance CL. For example, about capacity Ccsd, the 
potential of the auxiliary capacity electrode 9 (Cs line 95) will be given as the above Va. 
[0089] <1 .4.2 To the effectiveness > detection electrode 22 of the auxiliary capacity Cs, the input 
voltage Vop of CSA21 to electrical-potential-difference impression is possible through the data line 26. 
Therefore, when TFT27 is an OFF state, the detection electrode 22 is in the condition that an electrical 
potential difference is not impressed. 

[0090] First, the case where the auxiliary capacity Cs does not exist for the comparison with this 
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operation gestalt is considered. When the auxiliary capacity Cs does not exist, only TFT27 and the 
object capacity Cfx Goint capacity by the series connection of capacity Cx and capacity Cf) are 
connected to the detection electrode 22. In this case, since a means to impress an electrical potential 
difference to the detection electrode 22 does not exist when TFT27 is an OFF state, the device in 
which the potential Vc of the detection electrode 22, i.e., the charge charge of the object capacity Cfx, 
is held does not exist. 

[0091] Therefore, when TFT27 is an OFF state and fluctuation arises in the potential condition around 
the detection electrode 22, the effect of the potential fluctuation which the detection electrode 22 
receives will be absorbed only by the object capacity Cfx. At this time, the amount of charge charges of 
the object capacity Cfx changes according to the effect of that potential fluctuation. However, in the 
system of the detection electrode 22, the object for which the object capacity Cfx performs charge and 
discharge does not exist, but cannot but perform the charge and discharge of a charge the outside of a 
system. Charge preservation stops materializing within the detection electrode 22 at this time. Since the 
information on the fingerprint irregularity of the finger which is a candidate for detection is reflected in 
the amount of charge charges of the object capacity Cfx, when the amount of charges in the detection 
electrode 22 is not saved, an error will arise in the amount of detection charges in CSA21. 
[0092] Next, the case where the auxiliary capacity Cs is connected to the detection electrode 22 like 
this operation gestalt is considered. In this case, when TFT27 is an OFF state, the point that a means to 
impress an electrical potential difference to the detection electrode 22 does not exist is the same as 
that of the above-mentioned case in which auxiliary capacity does not exist. However, when the 
auxiliary capacity Cs exists, even if TFT27 is an OFF state, the potential Vc of the detection electrode 
22 is being fixed by the electrical potential difference (electrical potential difference impressed between 
the auxiliary capacity electrode 9 and a grounding point) impressed to the object capacity Cfx and the 
auxiliary capacity Cs according to the capacity value of Cfx and Cs. That is, since the potential between 
the 2 capacity (the amount of charge charges) is fixed if the potential of the both ends of those joint 
capacity is fixed when two serial capacity is considered, as compared with the case where the potential 
of the end has floated, potential (the amount of charge charges) is relatively stable only by one capacity, 
therefore, the effect which the detection electrode 22 (the amount of charges in the detection electrode 
22) receives from surrounding potential fluctuation is alike and small compared with the above- 
mentioned case in which the auxiliary capacity Cs does not exist. Therefore, by forming the auxiliary 
capacity Cs, the error in the amount of detection charges in CSA21 is suppressed, and it becomes 
possible to obtain exact detection data. 

[0093] <1.5. — according to the effectiveness > above-mentioned implementation gestalt of the 1st 
operation gestalt, since the potential of the detection electrode 22 is stable also in the OFF state of 
TFT27 with the auxiliary capacity Cs, the error in the amount of detection charges in CSA21 is 
suppressed, and exact detection data become possible. 

[0094] Moreover, according to the above-mentioned operation gestalt, since the auxiliary capacity Cs is 
not reflected in the amount of charges detected by CSA21 by holding the data line 26 at the same 
potential as the auxiliary capacity electrode 9, the dynamic range of CSA21 is not restricted by the 
auxiliary capacity Cs. Moreover, an error does not arise to detection data by dispersion for every 
sensing element of the auxiliary capacity Cs. 

[0095] Furthermore, since according to the above-mentioned operation gestalt the auxiliary capacity 
electrode 9 is formed so that the detection electrode 22 may be mostly covered under the detection 
electrode 22 ( drawing 4 ), the effectiveness that the detection electrode which consists of an upper 
detection electrode 1 7 and a lower layer detection electrode 1 3 is covered from a lower part 
electrostatic is acquired. Since the effect which the amount of charges in the detection electrode 22 
receives from surrounding potential fluctuation is controlled by this, the error in the amount of detection 
charges in CSA21 is suppressed, and the precision of detection data improves. 

[0096] Furthermore, with this operation gestalt, since the frame-like electrode pad 53 is formed in the 
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perimeter of the sensor array 55 and this frame-like electrode pad 53 is grounded, when the finger or 
the body which is a candidate for detection is charged, the electrostatic charge in the candidate for 
detection dissipates through that frame-like electrode pad 53 again. Thereby, the electrostatic discharge 
of the concavo-convex pattern detector 50 resulting from electrification for detection can be prevented. 
[0097] In addition, with this operation gestalt, it can be considered like previous statement that the 
parasitic capacitance CL of the data line 26 does not affect the detection data obtained by the above- 
mentioned detection approach. Furthermore, with the gestalt of this operation, a detection electrode can 
be protected from the electrical load from the outside, for example, static electricity, the pressure load 
by contact, etc. again by covering the detection electrode 17 top by the capacity formative layer 18 (a 
detection side consists of insulating layers which cover two or more sensing element top). 
[0098] In addition, with the gestalt of this operation, although the capacity formative layer 1 8 was 
formed like ****, when only detection of the fingerprint irregularity pattern of a finger is taken into 
consideration, the capacity formative layer 18 may omit this constitutionally rather than is necessarily 
required. In this case, object capacity serves as only Cf. 

[0099] Under the present circumstances, if the object capacity Cf becomes zero, since a detection 
electrode serves as GND and the opposition input terminal of CSA21 connects it with this too hastily at 
the time of TFT27 ON, it is not desirable on circuitry (refer to drawing 5 ). However, since the coat on 
the front face of a finger etc. exists even when the heights of the finger with which Cf serves as the 
minimum value contact a detection electrode completely in fact, Cf does not become zero completely. 
[0100] <2. — the concavo-convex pattern detection equipment using the concavo-convex pattern 
detector concerning operation gestalt [ of ** a 2nd ] >, next the 2nd operation gestalt of this invention 
is explained. In addition, for convenience, among the components in this operation gestalt of explanation, 
about the same component as the component in an operation gestalt and the corresponding component 
of the above 1st, the same reference mark is attached and, below, detailed explanation is omitted (refer 
to drawing 1 - drawing 4 ). 

[0101] The configuration and the manufacture approach of a concavo-convex pattern detector 
concerning this operation gestalt are the same as that of the operation gestalt of the above 1st. 
Moreover, although the whole concavo-convex pattern detection equipment configuration based on this 
operation gestalt is the same as that of the operation gestalt of the above 1st fundamentally, the 
detection approach of the concavo-convex pattern in this operation gestalt is different from the 
concavo-convex pattern detection approach in the 1 st operation gestalt. So, below, the detection 
approach of concavo-convex patterns, such as a fingerprint by the concavo-convex pattern detection 
equipment based on this operation gestalt, is explained. However, also in the following explanation, only 
actuation of the part which consists of a CSA (the amount detection means of charges) corresponding 
to the attention sensing element and it which are one sensing element connected to the attention gate 
line 25 like the explanation in the operation gestalt of the above 1st paying attention to one gate line 25, 
i.e., an attention sensing element related part, is explained to a detail. 

[0102] Drawing 7 is the circuit diagram showing the equal circuit equivalent to the above-mentioned 
attention element related part when the finger which is a candidate for detection is laid in the top face 
(detection side) of the sensor array 55 of the concavo-convex pattern detector 50 concerning this 
operation gestalt. Since it is the same configuration as fundamentally as the equal circuit in the 1st 
operation gestalt which also showed this equal circuit to drawing 5 , the same reference mark is given to 
the same part, and detailed explanation is omitted. 

[0103] Unlike the operation gestalt of the above 1st, with this operation gestalt, the input voltage Vop of 
CSA21 is fixed to the fixed potential Vref in the process of a series of detection actuation. That is, the 
auxiliary capacity electrode 9 connected to the non-inverter input terminal of an operational amplifier 30 
and it is fixed to the fixed potential Vref (this fixed potential Vref is hereafter called "reference 
potential"). 

[0104] Drawing 8 is a timing chart for explaining actuation of the attention sensing element related part 
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in this operation gestalt. A control section 60 controls the drive circuit 56 and a detector 57, and the 
finger potential Vf so that ON/OFF state of TFT27, ON/OFF state of a reset switch 23, and the 
potential (henceforth "finger potential") Vf given to the finger (body) which is a candidate for detection 
through the frame-like electrode pad 53 are changed by the sequence shown by this timing chart. 
[0105] That is, TFT27 is made to turn on in time of day t1 first, that this attention sensing element 
related part should be set as an initial state, where the 1st potential Vf1 beforehand decided as finger 
potential Vf is given. Since it can consider that the potential of the data line 26 is equal to non-inverter 
input voltage Vop=Vref, the potential Vc of the detection electrode 22 is Vc=Vref at this time. — (7) 
The amount Qfx of charge charges of a next door and the object capacity Cfx and the amount Qs of 
charge charges of the auxiliary capacity Cs are Qfx=Cfx- (Vref-Vf1). — (8) 
Q S =0 — (9) 
It becomes. 

[0106] Next, TFT27 is made to turn off in time of day t2, and a reset switch 23 is made to turn on in 
time of day t3 after that. A charge is not charged by the feedback capacity Cfb of CSA21 in the period 
when the reset switch 23 is turned on. 

[0107] Next, the finger potential Vf is changed into the 2nd potential Vf2 beforehand decided from the 
1st potential Vf1 in time of day t4. The potential Vc of the detection electrode 22 is set to V2 defined 
by the degree type at this time. 
[0108] 

V2=Vref+{Cfx/(Cfx+Cs)}(Vf2-Vf 1 ) 
— (10) 

And the amount Qfx of charge charges of the object capacity Cfx and the amount Qs of charge charges 
of the auxiliary capacity Cs are Qfx=Cfx- (V2-Vf2). — (11) 
Qs=Cs- (Vref-V2) ~ (12) 
It becomes. 

[0109] Next, a reset switch 23 is made to turn off in time of day t5. This will be in the condition that a 
charge is detectable, in CSA21. 

[01 10] Then, TFT27 is made to turn on in time of day t6. Thereby, the potential Vc of the detection 
electrode 22 is Vc=Vref. — (13) 

The amount Qfx of charge charges of a next door and the object capacity Cfx and the amount Qs of 
charge charges of the auxiliary capacity Cs are Qfx=Cfx- (Vref-Vf2). — (14) 
Qs=0 — (15) 

It becomes. In the process in which the potential Vc of the detection electrode 22 changes to a 
reference potential Vref as mentioned above, a charge is transmitted between CSA21 and the detection 
electrode 22 through TFT27, and the amount of charges transmitted turns into the amount of charge 
charges in the feedback capacity Cfb, and is detected by CSA21 (below, the amount of charges 
transmitted to CSA21 from the detection electrode 22 shall be detected). Therefore, the amount of 
charges detected by CSA21 is a changed part in the above-mentioned process (before and after TFT27 
turns on) of the amount (Qfx-Qs) of charges in the detection electrode 22 in the attention sensing 
element 200. When this amount of detection charges is set to deltaQ, it is deltaQ=Cfx- (Vf2-Vf1) from 
the above-mentioned formula (10), (11), (12), (14), and (15). — (16) 
It becomes. 

[01 11] Next, TFT27 is made to turn off in time of day t7. And a detector 57 is the period of the time of 
day t8-t9 in the condition that TFT27 turns off, and samples and holds the output signal of CSA21 in a 
sample / hold circuit 110. 

[01 12] A detector 57 samples and holds the output signal of CSA connected to other data lines as well 
as the above in a sample / hold circuit 1 10. From the above-mentioned formula (16), since the output 
signal of CSA21 is reflecting the object capacity Cfx, the signal reflecting the object capacity Cfx in 
each sensing element arranged by actuation of the selection period of the attention gate line 25 along 
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withihe attention gate line 25 is held as detection data in a sample / hold circuit 110, This means 
detection of the object capacity Cfx, i.e., the electrostatic capacity formed between the front faces of a 
finger and the detection electrodes 22 which are a candidate for detection. Thus, in the sensor array 55, 
the detection data for one line corresponding to the attention gate line 25 are obtained, and from a 
detector 57, these are outputted serially and are temporarily memorized by the control section 60. 
[0113] Sequential selection of two or more gate lines which constitute the sensor array 55 is made by 
the drive circuit 56, and the same actuation as the above is performed in each selection period. Thereby, 
the detection data corresponding to each line (each gate line) of the sensor array 55 are transmitted to 
the sequential-control section 60, and the detection data for one frame are obtained in a control section 
60. This detection data for one frame is fingerprint data in which the pattern of the fingerprint 
irregularity of a finger laid in the detection side of the concavo-convex pattern detector 50 is shown. 
[01 14] In addition, although the finger potential Vf is changed from Vf1 to Vf2 between the selection 
periods of one gate line, an one-frame period fixes the finger electrical potential difference Vf, and you 
may make it change the finger potential Vf by turns between Vf1 and Vf2 for every one-frame period by 
the above-mentioned detection approach. 

[01 15] As mentioned above, amount of charges deltaQ detected by CSA21 is fundamentally determined 
only from a changed part (Vf2-Vf1) of the object capacity Cfx in which the fingerprint irregularity in a 
finger front face was reflected, and the finger potential Vf, and the auxiliary capacity Cs is not reflected 
in amount of detection charges deltaQ in CSA21 (refer to formula (16)). Therefore, the dynamic range of 
CSA21 is not restricted by the auxiliary capacity Cs. Moreover, an error does not arise to detection 
data by dispersion for every sensing element of the auxiliary capacity Cs. Furthermore, the parasitic 
capacitance CL of the data line is the same as that of the operation gestalt of the above 1st about the 
reason for not affecting detection data, and the effectiveness of the auxiliary capacity Cs in the above- 
mentioned detection approach. 

[01 16] In the concavo-convex pattern detection approach in this operation gestalt, the following 
effectiveness is further acquired by changing the electrical potential difference (finger potential) Vf 
impressed to the finger which is a candidate for detection for every frame like previous statement 
between the 1st electrical potential difference Vf1 and the 2nd electrical potential difference Vf2. That 
is, in order to integrate detection data, when carrying out multiple-times continuation and performing 
detection of the same fingerprint, reset processing (refer to the part equivalent to the time of day t1-t2 
in drawing 6 ) of the object capacity Cfx for every frame like the detection approach in the 1 st operation 
gestalt is unnecessary by changing the finger potential Vf for every frame as mentioned above. 
[0117] If the finger potential Vf is changed by turns between Vfl and Vf2 as mentioned above, in CSA21, 
the charge of deltaQ and -deltaQ will be detected by turns for every frame (refer to formula (16)). Thus, 
although the amount of charges from which positive/negative differs for every frame is detected, it is 
easy to amend in the processing phase of detection data so that the data to which the sign of 
positive/negative was equal may be obtained. Therefore, concavo-convex patterns, such as a fingerprint, 
can be detected continuously, without performing reset processing of the object capacity Cfx. 
[01 18] In addition, in the above 1st and the 2nd operation gestalt, the predetermined potential which 
contains touch-down potential in the finger (body) which is a candidate for detection is given. For this 
reason, the frame-like electrode pad 53 is formed, and the potential of the body corresponding to that 
finger can be made to fix by making the frame-like electrode pad 53 contact, when contacting a finger 
on the top face (detection side) of the sensor array 55. By the way, the resistance inside the body is 
about hundreds of ohms even to a guide peg flatly, and it can be considered mostly that it is switch-on. 
Therefore, an electrode pad is prepared in locations other than near the sensor array 55, and you may 
make it fix to specific potential the finger (body) which is a candidate for detection by making the 
electrode pad touched with the digiti manus of the hand containing the finger which should detect a 
fingerprint, and the opposite side. 

[01 19] <3. — the concavo-convex pattern detection equipment using the concavo-convex pattern 
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., detector concerning operation gestalt [ of ** a 3rd ] >, next the 3rd operation gestalt of this invention is 
explained. In addition, for convenience, among the components in this operation gestalt of explanation, 
about the same component as the component in an operation gestalt and the corresponding component 
of the above 1st, the same reference mark is attached and, below, detailed explanation is omitted (refer 
*° drawing 1 - drawing 5 ). 

[0120] The configuration and the manufacture approach of a concavo-convex pattern detector 
concerning this operation gestalt are the same as that of the operation gestalt of the above 1st. 
Moreover, the whole concavo-convex pattern detection equipment configuration based on this operation 
gestalt is the same as that of the operation gestalt of the above 1st fundamentally, and it is the same as 
that of the gestalt 1 of the above-mentioned implementation fundamentally also about the effectiveness 
derived from the structure. However, the detection approach of the concavo-convex pattern in this 
operation gestalt is different from the detection approach of the concavo-convex pattern in the 1st 
operation gestalt. So, below, the detection approach of concavo-convex patterns, such as a fingerprint 
by the concavo-convex pattern detection equipment based on this operation gestalt, is explained. 
However, also in the following explanation, only actuation of the part which consists of a CSA (the 
amount detection means of charges) corresponding to the attention sensing element and it which are 
one sensing element connected to the attention gate line 25 like the explanation in the operation gestalt 
of the above 1st paying attention to one gate line 25, i.e., an attention sensing element related part, is 
explained to a detail. 

[0121] Drawing 9 is a timing chart for explaining actuation of the attention sensing element related part 
in this operation gestalt. 

[0122] A control section (sequence control means) 60 controls the drive circuit 56 and a detector 57 so 
that the potential (only henceforth "non-inverter input voltage" or "the input voltage of CSA21") Vop 
of ON/OFF state of TFT27, ON/OFF state of a reset switch 23, and the non-inverter input terminal of 
an operational amplifier 30 is changed as mentioned above by the sequence shown by this timing chart. 
[0123] And that an attention sensing element related part should be set as an initial state in time 
amount t1, a control section 60 makes a reset switch 23 turn on, and first, when these both (TFT27 and 
reset switch 23) are ON states, it gives the same potential as the potential (potential for detection) 
given to a finger to the non-inverter input terminal and the auxiliary capacity electrode 9 of an 
operational amplifier 30, while making TFT (switching element)27 turn on. In addition, since the potential 
Vc of the detection electrode 22 at this time is GND level ("0"), the non-inverter input voltage Vop will 
be set as GND level (Vop=0), and a charge will be accumulated in the object points Cfx, Cs, and CL 
[0124] Next, a reset switch 23 is made to turn off in time amount t2. At this time, the amount of stored 
charge of Cfx, Cs, and CL is still "0." Then, in time amount t3, different potential from the potential 
given to a finger is given to the above-mentioned non-inverter input terminal and the auxiliary capacity 
electrode 9 (when a reset switch 23 is [ TFT27 ] an ON state in an OFF state). Specifically in time 
amount t3, the non-inverter input voltage Vop is changed from GND level (potential for detection) to a 
reference potential Vref. 

[0125] At this time, the potential Vc of the detection electrode 22 also changes from GND level 
(potential for detection) to Vref. The amount Qfx of charges charged by the object capacity Cfx is 
Qfx=Cfx-Vref then. — (1 7) 
It becomes. 

[0126] Moreover, since the potential of the auxiliary capacity electrode 9 is equal to non-inverter input 
potential Vop=Vref, an electrical potential difference is not impressed to the auxiliary capacity Cs, but 
the amount Qs of charge charges is Qs=0. — (18) 
It becomes. 

[0127] Moreover, about the parasitic capacitance CL of the data line 26, it approximates by the capacity 
Ccsd based on the duplication section with the data-line electrode 6 which constitutes the Cs line 95 
and the data line 26 as mentioned above. For the data line 26 and the Cs line 95, since it has this 
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potential and, as for capacity Ccsd, the amount of charge charges does not change, the amount of 
charge charges is QL=0. — (19) 
It becomes. 

[0128] At this time, in the process in which the potential Vc of the detection electrode 22 changes to a 
reference potential Vref, a charge is transmitted between CSA21 and the detection electrode 22 
through TFT27, and that amount of charges transmitted turns into the amount of charge charges in the 
feedback capacity Cfb, and is detected by CSA21. And amount of detection charges deltaQ at this time 
is deltaQ=-Qfx=-Cfx-Vref from (17), (18), and (19). — (20) 
It becomes. 

[0129] Next, in the period of the time of day t4~t5 of an ON state, a reset switch 23 samples the output 
signal (the amount of charge charges in the feedback capacity Cfb) of CSA21 by the OFF state, TFT27 
samples in a sample / hold circuit 1 10 (detector 57), and it holds. Then, TFT27 is made to turn off by 
time amount t6. 

[0130] A detector 57 samples and holds the output signal of CSA21 connected to other data lines as 
well as the above in a sample / hold circuit 1 10. From the above-mentioned formula (20), since the 
output signal of CSA is reflecting the object capacity Cfx, the signal reflecting the object capacity Cfx in 
each sensing element arranged by the above-mentioned actuation of the selection period of the 
attention gate line 25 along with the attention gate line 25 is held as detection data in a sample / hold 
circuit 110. This means detection of the object capacity Cfx, i.e., the electrostatic capacity formed 
between the front faces of a finger and the detection electrodes 22 which are a candidate for detection. 
[0131] Thus, in the sensor array 55, the detection data for one line corresponding to the attention gate 
line 25 are obtained, and from a detector 57, these are outputted as serial detection data Dout, and are 
temporarily memorized by the control section 60. 

[0132] Sequential selection of two or more gate lines which constitute the sensor array 55 is made by 
the drive circuit 56, and the same actuation as the above is performed in each selection period. Thereby, 
the detection data corresponding to each line (each gate line) of the sensor array 55 are transmitted to 
the sequential-control section 60 from a detector 57 as serial data Dout, and the detection data for one 
frame are obtained in a control section 60. This detection data for one frame is fingerprint data in which 
the pattern of the fingerprint irregularity of a finger laid in the detection side of the concavo-convex 
pattern detector 50 is shown. 

[0133] As mentioned above, amount of charges deltaQ detected by CSA21 is fundamentally determined 
only from the input voltage difference (Vref which is a changed part of the non-inverter input voltage 
Vop) to the object capacity Cfx and CSA21 in which the fingerprint irregularity in a finger front face was 
reflected, and the auxiliary capacity Cs is not reflected in amount of detection charges deltaQ in CSA21. 
Therefore, the dynamic range of CSA21 is not restricted by the auxiliary capacity Cs. Moreover, an error 
does not arise to detection data by dispersion for every sensing element of the auxiliary capacity Cs. 
[0134] About the effect which it has on detection data, the parasitic capacitance CL of the data line is 
the same as that of the gestalt 1 of operation almost fundamentally. 

[0135] Since TFT is in an ON state continuously especially after amount of charges deltaQ decided by 
the object capacity Cfx among the sequence of this detection about parasitic capacitance Cgd is 
specifically charged by the feedback capacity Cfb until it detects in a detector 57, there is no change of 
the amount of charge charges in parasitic capacitance Cgd, and that parasitic capacitance does not 
affect detection of amount of charges deltaQ. Moreover, about parasitic capacitance Ccsd, the amount 
of detection charges is not affected for the same reason as the gestalt 1 of operation. 
[0136] Furthermore, about the effectiveness of the auxiliary capacity Cs in the above-mentioned 
detection approach, it is the same as that of the operation gestalt of the above 1st. 
[0137] 

[Effect of the Invention] According to the 1st invention, since auxiliary capacity is formed between 
detection electrodes with an auxiliary capacity electrode, even if it is in the condition that a switching 
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. . element is off, the potential of a detection electrode is stable. This has the effectiveness which controls 
the error produced in the amount of charge charges by the capacity between the detection electrodes 
for detection, and enables more exact detection of the concavo-convex pattern in the candidate for 
detection. 

[0138] According to the 2nd invention, an insulating layer is enabled to protect a detection electrode for 
the front face of a detection electrode more nearly physically than an external ambient atmosphere and 
electrically for a wrap reason. 

[0139] Since it becomes possible to give desired potential to the candidate for detection according to 
the 3rd invention, the electrostatic discharge of a detector can be prevented by grounding the candidate 
for detection, for example and making the electrostatic charge in the candidate for detection dissipate. 
Moreover, the potential given to the candidate for detection can be changed and the detection approach 
of detecting electrostatic capacity (object capacity) can also be adopted by detecting in a detector the 
amount of charges which carries out charge and discharge with the modification. 
[0140] According to the 4th invention, since the surrounding effect of potential fluctuation to the 
amount of charges in a detection electrode is controlled by the electrostatic-shielding effectiveness by 
the auxiliary capacity electrode, the error produced in the amount of charge charges by the capacity 
between the detection electrodes for detection is controlled, and more exact detection of the concavo- 
convex pattern in the candidate for detection is attained. 

[0141] Since the electrostatic capacity detected by the detector is not influenced of auxiliary capacity 
according to the 5th invention, the dynamic range in detection of electrostatic capacity is not restricted 
by auxiliary capacity. Moreover, dispersion for every sensing element of auxiliary capacity does not 
affect detection of electrostatic capacity. 

[0142] According to the 6th invention, in the amount detection means of charges, the amount of charges 
transmitted between a detector and a detection electrode turns into the amount of charge charges in a 
feedback capacitor, and is detected. Moreover, since the correspondence detection signal line and the 
auxiliary capacity electrode serve as this potential by making the non-inverter input terminal and 
auxiliary capacity electrode of an operational amplifier into this potential, the amount of detection 
charges at this time is not influenced of auxiliary capacity. 

[0143] The 7th invention does so the same effectiveness as the 6th invention. 
[0144] According to the 8th invention, the same effectiveness as the 3rd invention is done so. 
[0145] Since the on-off cycle of a switching element is contained in the detection sequence of the 
electrostatic capacity (object capacity) formed between each detection electrode for detection 
according to a concavo-convex pattern according to the 9th invention, change of the amount of charge 
charges in the parasitic capacitance of the detection signal line mainly produced by duplication in 
auxiliary capacity and a drive signal line is offset, and, as for the parasitic capacitance, the amount 
detection of charges is not affected. 

[0146] In the detection sequence of the electrostatic capacity (object capacity) which is formed 
between each detection electrode for detection according to a concavo-convex pattern according to 
the 10th invention Since the switching element is continued and turned on after the amount of charges 
decided by electrostatic capacity (object capacity) is charged by the feedback capacitor until it detects 
in a detector, There is no change of the amount of charge charges in the parasitic capacitance of the 
detection signal line mainly produced by duplication in auxiliary capacity and a drive signal line, and the 
parasitic capacitance does not affect the amount detection of charges. 

[0147] According to the 1 1th invention, the amount of charges decided by the potential difference of the 
electrostatic capacity and the 1 st potential which are formed between each detection electrode for 
detection, and the 2nd potential is charged by the feedback capacitor, and the amount of charge 
charges is detected. And in order to integrate detection data, when carrying out multiple-times 
continuation and performing detection of the concavo-convex pattern in the same candidate for 
detection, the data detection which continued without needing the reset processing of making the 
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* charge charge in object capacity discharge for every frame is attained. 
[0148] According to the 12th invention, the amount of charges decided by electrostatic capacity (object 
capacity) formed between each detection electrode for detection is transmitted between a detection 
electrode and a detector, and the electrostatic capacity which reflected the concavo-convex pattern in 
the candidate for detection by the amount of charges transmitted being detected is detected. 
[0149] According to the 13th invention, the amount of charges decided by electrostatic capacity (object 
capacity) formed between each detection electrode for detection by the comparatively simple drive 
approach is transmitted between a detection electrode and a detector, and the electrostatic capacity 
which reflected the concavo-convex pattern in the candidate for detection by the amount of charges 
transmitted being detected is detected. 

[0150] According to the 14th invention, the electrostatic capacity which reflected the concavo-convex 
pattern in the candidate for detection by the amount of charges decided by object capacity 
(electrostatic capacity formed between each detection electrode for detection) and the difference 
(difference of the 1st potential and the 2nd potential) of the grant potential for detection being detected 
is detected. And in order to integrate detection data, when carrying out multiple-times continuation and 
performing detection of the concavo-convex pattern in the same candidate for detection, the data 
detection which continued without needing the reset processing of making the charge charge in object 
capacity discharge for every frame is attained. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the configuration of concavo-convex pattern detection 
equipment based on the 1st operation gestalt of this invention. 

[Drawing 2] The block diagram showing the outline configuration of the concavo-convex pattern 
detector concerning the 1 st operation gestalt. 

[Drawing 3] The fluoroscopy top view showing the configuration per 1 sensing element of the concavo- 
convex pattern detector in the 1 st operation gestalt. 
[Drawing 4] The sectional view in the A-A line of drawing 3 . 

[Drawing 5] The circuit diagram showing the equal circuit of the attention sensing element related part 
in the 1 st operation gestalt. 

[Drawing 6] The timing chart for explaining actuation of the attention sensing element related part in the 
1 st operation gestalt. 

[Drawing 7] The circuit diagram showing the equal circuit of the attention sensing element related part 
in the 2nd operation gestalt of this invention. 

[Drawing 8] The timing chart for explaining actuation of the attention sensing element related part in the 
2nd operation gestalt. 
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. [Drawing 9] The timing chart for explaining actuation of the attention sensing element related part in the 
3rd operation gestalt. 

[Drawing 10] The fragmentary sectional view for explaining the fingerprint detection equipment of the 
capacitive sensing method which is the conventional concavo-convex pattern detector. 
[Description of Notations] 

5 — Gate Line Electrode (Gate Line) 

6 — Data-Line Electrode (Data Line) 

7 — Thin Film Transistor (TFT) 

9 — Auxiliary Capacity Electrode 



95 — 


Cs Line 


10 — 


Gate Dielectric Film 


IS- 


Lower Layer Detection Electrode 


M- 


1st Insulating Protective Coat 


IS— 


2nd Insulating Protective Coat 


16 — 


Contact Hole 


17 — 


The Upper Detection Electrode 


18 — 


Capacity Formative Layer 


21 — 


CSA (the Amount Detection Means of Charges) 


22 — 


Detection Electrode (the Upper Detection Electrode and Lower Layer Detection Electrode) 


23 — 


Reset Switch 


25 — 


Attention Gate Line 


26 — 


Data Line 


27 — 


TFT 


30 — 


Operational Amplifier 


50 — 


Concavo-convex Pattern Detector 


51 — 


Insulating Substrate (Glass Substrate) 


53 — 


Frame-like Electrode Pad 


55 — 


Sensor Array 


56 — 


Drive Circuit 


57 — 


Detector 


60 — 


Control Section 



100 — Sensing element 

200 — Attention sensing element 

Cs — Auxiliary capacity 

Cfb — Feedback capacity 

Vc — Potential of a detection electrode 

Vref — Reference potential 

Input voltage of Vop — CSA (non-inverter input voltage) 



[Translation done.] 
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WGSf!l7f y7*©||fT&l;:&^T. HJB'JtyM'f 
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3t^£:*73-tf\ WBU-ty hX-f y^fe.fctfflrBX'f 
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MEX^7f>^^t>$^ WEX-f-y^T*^ 
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rnrnw, 1 7.Tv?<D-$mmz&^T. we;w y^-y? 
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A -5*1 7f77*t, WBJBlX^y^SEffafc*^ 
40 t> WEX-f ■7T^>^^ft3j-7Sit, iS7-f7f> 
ytf^7LT^I.ttl:. i»Et&ffl***K:^*.-5« 
&ft WE* l o«ffi*» e»fg 2 ©tt&tc^H-f * 
WE'J-fe-y hX-f yf**>Stfc»l:*7S«4JI!2 
• XT77"t, ME*2XT^^©*ff^lC*^T, WE 
'J -fey hX-T yT^sJ-^LTHitSlcWEX-f 7f> 

y*^**>s*T*E»ji3 >T>-y-ft^wra*3 

Xf77"t, WEHSXTyX'Wllff^t'^^T. WE 

x-r ■>5 i >^i L ft*7$-e-, mg'jt7hM7ffe 

«t rJWEX -f y ^ > 7 b T n 5 1 is \z WEDS 

so a3>7*>-*K*»t**««wasiwrE*ffi0»»c«iii 
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EPDCi^^->t*i;TWB«ta**iliWB**UJfMi 

ft. 

tO 0 3 0] C©«t5*IBl l©56WK«ttltf, 0W< 

* - > tc is c xtit tti#* t #«* tarn® t © n \z mm a n 

ft J: tfft 1 ©«& 1 ft 2 ©ttfe £ ©«feS (c 

j:oT^sfttt^*^»a3>7 :: >it(c3ife«$n, ■?■© 
*WM»j&««ujan*. *fc. titffix-^marr ft 
7c j6 ic - © 4* m ** * t - * ft no a / - > © tik tb m 

[0031] jbi 2©s89itt, mi tz.Tz\tm2<Dm.m\z 
% ft en o / t ^ - > tit a ^ k «t o bU t a tit tu *f * 1 & 1 1 ft na 

flA°*->£tittt5-rft;£*£-c&oT, mJEX-f y^>7* 

t%\z, ffi%&Mfe&mm^mi$£zfim%d,ttW}®mmm\z 
mmtiMm<Dm&tm-<Dn&.*5-A.%& i x^y •? 

^ftt^tc, wt3^*ti!m«^«i43 t t7jctasBfflraji?»m 

ffiK?!tjEtiiffl*rfc©tt& 1 *.ftft 2 7. 
ryZft, wif£?&2 7s7 L v7<D2£ftmz&\,*T, 89137. 
'fyf>y*f*t>3«. iWE7-f y?>!fm=f-tfi* 

mss t ffirc&mas t ©M-cess s nft «#a£tit tti-r 
*t* t fjf3&tiim«@ t ©roK»j«3 nft#*^»^tit 

[0 0 3 2] H©J:5fcftl 2®9B9!irJ:nif. tittB*f 
*i#4ftffl«ate©IH»C»J«Sft*»««a Cttft* 

a, «tai»*jc*jit*iHiiaA3'->*snfcufc»««« 
*»tiitb$ nft z t zmya? ft. 

[0 0 3 3] mi 3 Colgate. JSl *fctt»2 0*WK 

# ft DO A / 1 * - > tit ffl is \Z J; 0 ml 13 tit Hi IC *5 1 1 ft G3 

iz. «JIEtitUi«*0«ffitPl-©«ffl[S#A<5SB 1 7x 
7^c, iiiJEftl Xx^ywITfT&KiJ^T. mFE7-Y 
3/^>yj|H t *«*>LTlr»*fc*fc:. ffilEjtfJ&titttlfc* 
ck tfUMEHtKlgatti t flttmSB 1 7 f- y 7T©tittH 



(7) 

A? 

(C, MfB^titmft^^r^UT^fBtitaJlHlS&tWIBtit 

mmMt<Dr$T'mmznznmm*:tktii-rz$&3XTy 

X -f ^ > £ * 7 3 -& ft H 4 7 x y 7 1 ZM'ir 

ioratc^fiSc^ nft»*^»^titai-rft z. t zftmtr 
ft. 

io [0 0 3 4] z.v>J:?ti.Wi l 3©^^;in(l ti>ttJ*f 

-ete3t^n> -?-©te3i$nft«^s*^ffisnft. :n 
*»titm$n* c t s*i*-r*. 

[0 0 3 5] ftl 4<D%W\t, %3<D3£W\Z%Z>Wa;*: 
37->titffiSlt«J:0«rEtitai^{C*ltftlHIO/^-> 

BufB7-f 2/^>i/^*S^>LT^ftt^tCS(| 

13ft 1 Xf7 7"©Sff ^(C43V^T, yj-ytfm 
?*-*72l±, WfB7-f 7f>^if^7LT^I.c 
#K, Wf3titll\*f*{C#Aft*{i*H5l3ft 1 
ft2©«ilC^jg-rftft27x-y7"i, Wf3ft27x-y 

mrE7-f -y^>7*^*^>UT^fti#(CHtE*t 
lStitttJ«^€r^LTWEtitmiHl8Si^Etitm«fi6i© 
MTC3SSn4*W*«;tita-r*» 3 Xr7^t^i 

30 \Z @« LOO BflEft 1^X7^5 HtEft 3XT7 

y*T^ifTi. WEft3 7.xy7°TtiitB$n7cm#a 

[0 0 3 6] Z<»&otiW,l 4<D%mz&n\i. ttMl® 

») t«ta»*^©#4-«te©3s (fti©mktft2© 

40 d^ttJ^nft. ^LT, titlUx-^^a^TftfcfefCPI 

-©tita^ii*3itftiao/^->©titdi^«iS[Hi^ 
U7cx-^titm^^i^ft. 

[0 0 3 7] 

[0038] <i. mi<Dmmmm> 
<i. 1 ^«j«>Hia. *fsw©ft 1 ©*ffi^si 

50 tc^ftlHlifb/t^-^tB^SffllifclHldh^^-^ffiS 
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e (£at r*5ijt»«ts-rJ<iHia/i^->*ffis«j 

«5 0<t«OW«6 Ot^6»J«*n*. DflO/1^->^ 
«5 l±(C-t>-y-7K 5 5 i##C©»H/1"y h* 5 3 t 

mmmms 6 t^miHisss 7 t^usnfciistft-j 

[0 0 3 9] 0 2(1 Gfli!b^*->;|ftffl»5 0©«B81» 

H5 5ttt. g^ffl©7^7^7-?HJ£'7:K:fc«-5 
li*fCffi^T-5^!±lxl/^>h 1 0 0*tvhU^X«tr 

■9-7 U"f 5 5 Ktt, «H3i^>M0 0m*«l: 
S&#gS£><E>nT:fcD. ^ne>«^(±5xl/^>h 1 0 0 

to5SijiHti»ii:MJ6l/TH4. ft*, ^{Jtixix^ 
>M0 0H, lia*t5 0 #m©IE#»ttT» 

0, t>t7W 5 5tt. 52**1 5mmOiE* 

3 0 0 x 3 0 0ffl©&UJXU;*> h*^ 

\Z%}5 0 0 dpi 
[0 0 4 0] Mtf/^K5 3tt. «m*t*T»*» 

ot, -fe>+r7i/-r 5 5*Htr«t5K:E«*nT^*. 
[0 0 4 1 ] re»j|§IB&5 6te, *^fflA'^;KC*5tt-5^ 

fl^HSYCSo'?, t>1t7K 5 5{C*3ttS^J© 

[0 0 4 2] &miHij&5 7«, #y-*H6(c8^$n 

51MMUJfaibT0CSA (Charge Se 
n s i t i v e Amp 1 i f i e r) ■9">7';i// 
*-;H<l=I»l 1 OiSHATHi. SCSAH, «m 
SB6 0 ^ei^^ns C S A'vfflAAII^V o picSo* 

^Ot-^IS6 £^-LT&ffi[HlS&5 7 ttfcffiXU;* 
>M 0 0 i©raT«2tSft**fir*&«ffiU *<DM 

ion &csA©m;b«^£i*>yy >yLT«#L 
fc*. ; &csA*3j;rjc-y->7 p Ji-/'^-;n>-(HjgSi 1 00 
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[0 0 4 3] mW& 6 0 tt, #«fl/t 7 H53 KBfjg 
©«&Vf£#;i (#£JSHS«TttVf = 0Tfcfc>-fe» 
JfcSftTHS) , BttBK5 6:fe.fctftftaj®l&5 7*£ 
SWHSY^CSACAAMVop, felfffl^C 

1, C 2©^$&tr±oT*iWr-5t*JC. fcHJH]g&5 7 

[0 0 4 4] <1. 2 IHfl/1*->&ffigg©PMi8M£j£ 
>03tt, ±iEG!li£b/^->&ffi8g5 0Ot>1f7W 
5 5lZi$ttZ> l«HJll/^>hafcD©M4iSt8a 
fliT^f), @4«, 0 3©A-A^tr43tt-5»fffi0 
T<&3„ £TF, Cine.EI3*3j:t>*04S#!lLT, 

[0 0 4 5] ^©IHO^^->*m»5 0TI1 

20 ^&ft 5 i±k, «gc# wx.t£3 00*) 

0-€-n-eftt3gST-6*»* (0dAtf3OO*) ©y- 

-9» 6 tco&m&t: 1 ** 1 tC*f^-TS«ftffl (WAtf 
300X300 IB) (D«|fllM>hlO0i:«<»f)» 
tlTH* (B2#l) . MHilM>H0 0ll 7. 

T (Th i n Film Transistor).! £ 
^3) 7£, T«tfcffi«ffil 3*£tf±JlfttMMl 7 

mc s Sr^-rsfe«>©att^s«ffi9 t*^-c^ 

PAT. £©«k'5fclHA/'t*->ttffiS©S#W$i'© 
i¥ffl*fi)c * © §gig*f£ £ * tc m.W? Z> . 

[0046] *nffiMf&-cit. t&mmm 5 1 1 vtmt 
frxvjs^xmm (m.ti3-x>^tt«©# 7 0 5 9 

^# 1 7 3 7) *«ffll»&n*. r®^7^SS5 1± 

®j int>#i^"5" T^Tfe©£-r-s>) 

-to 5>)i) itUA 1 (7;rz^a) f©#n^e& 
a. £nsy-h*««5*±z^i»iF«*K9tt. t 
asftUA 1 m<D<&mm&7.rty?M%-vm-zm3 0 0 

T&mwtitt&.M<DM\zmwzn. *<t>$imni&&m£ 
mo&o ft^-< xcMSftsows 

[0 0 4 7] *^Jg^SlT-«, MI6^ft«ffi9©B«£ 
so TJI&m«1Il 3©ffiffl£*tBSH— £ft5«t5fC^$ 
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/ > Hrto*ii6««**aj»«:y- h*:»iR]fc*«rt-a 
fc«&©K»«a (stf rcs^j t^^, &mnn "9 

[0 0 4 8] ±8Ey- h 5 43 ± 7>*«lt^ft*ffi 9 

itii o^igit^nr^^, u©y-^giio 

tt, SiNx (Sfcv"j3» tSiOx (Kft->'J3 
» £CVD& (ft^fflriEfiffi) tickD 3 5 0 0 AiC 

)i«ts:il:J:ti»)SSft6. :®y- ht&mm l o 

&»©«fifcg*£LT©««t>**aTV»S. fci$. CCD 
y- httftUt lOtLTIl SiNx^SiOx 7cttT* 
&<, y-h«M5tiliilfMi9 i&HMHMfcL, 

[0 0 4 9] ±Ey-hgMiffi5©±g&iC. ±f3y-h 
ffiSHO^LT, TFT 7©^*.;i/g($£^Jjrf-< 
#7 ; t;i'77XyU3>I (JSAT r a -S iffij tv» 

5) (ID) lit. y-^^6icta^-r^BB^*a 
(ot ^-znmmi t^o) ^xrrm^mwm 1 

3£©3>'**h&ei*a-S iK (n+JI) 12t*5 
&tte»nTl^5. -fib a-Sif(il) 11, a - 

s ii (n +H) i2ii jpaa*-trnFn*?j iooo 

[0 0 5 0] ±IEa-S i §1 (n+g) 1 2±IC, Ta 
iftttA 1 f ©4II*»6ftSf-^«ti (Ctlfc# 

»a«F# "6" -e^-r ; bcD < i:-r-5) tTitwiii zt 

s„ cne.y-^nma6*3j;^-FH^tts«ffii 3«. 
o QA\z&mzLtzmzmme>i&mz/*5>-->?-?z> 

ZLt\Z£K)M!&2ftZ>o 

[0 0 5 1 ] ±E<0J:5»CTFT 7*J:l«iij|«*C s 

fc. mi OiRfiHMl 4Wt5hTV»4. CCil 
OlORftKK 1 4 «, SiNx5CVDftT-f$$53 0 
0 0Afc(fcglU »OIgT3>^^h*-JH6 4J» 
fiJc£n3TJl&aitt@l 3 (TFT7COKK>tIl: 

[0 0 5 2]Str, ±a2JBl©tt»««Rl 4±©Stf 

£®£S?J:5tC. «££j3 um<D&2<Dmm&mmi 

5*Wt€»nT^*. ^ ©IB 2 1 5te, ffl 
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4 tm\z&z>n*>--yv\z-zz.<r>'m 2 ©*g|i{S!g|gi 1 

[0 0 5 3] jgKi:7c, ±IBSB2©ftBHe*l»l 5±C 
1 7te. TaSftIJA 1 ^©^JS^^X/I^^^TP 

$*<j2 o o o k\zf&m\zhtzmzmm<DMmzn*-- 
yy-$% z.t\z£K> mi&ztiz. z\<Dt&. m2<Dmm 
&mmi 5\zmtf*>ntzuy?? b*-;n 6£t>l 
t. ±n&m«« 1 7 tym^mm 1 3 

10 -5„ 

[0 0 5 4] MlZ&tz. ±B±JH*tlJ«Kl 7±tC^» 

»j«ii 8*«ta:tte.nTfeo. cro^s^m s©± 

MMI18H Ta205 <sm.tt.9>9M 
y***T?JI3*9 4 0 0 0 AtCfiK^-r-SCttCcfcD^BK 

[0 0 5 5] «±©J:-5(3LT*||«^iC^^[H]di/1 

[0 0 5 6] fcis. #2&ifiJBttTtt. 1 8 £ 

z^mmtfim 1 8 

«fffl-r*^t3ft»WllT*S. CTAtfS iNx (3fc->'J 
a» , S i 0 2 (Bft'>U3» . T^'JJHStft. P 
I W'J^SK) »IB*S«fflL/Tt>J:V». £7c, #Sl 
J&g^fflSTii, T F T 7 <t UT, a-Si (7^7?^ 
->>J3» &ffl^fc^X^^fl|jg©TFT*^ffl$nT 
(^•5**, dniCfg5££*l£*>©Tte&<» p-Si (£• 

cntcES$n^> : b©T-«^<. t&s&i&si® 

fc, *^Jg«SlT"«, tt8>$8tt« 9 ©SBfttt, 

ttifii 3offiatisi3i-t&oT^**«. mm^mm 

[0 0 5 7X1. 3 BaCi^^->Olftai*j*>* 
8&5 6*^5t©l 7W-Afflra*^W£UTaiS©y- 

hms^m^mnL, a«?bfcy-H«5t?&-3TE« 

SnTl»5*BJIM>HOOl:, «m@» 5 7 
©:©x-^^©-?-n^ : nS:7>LTBlT^©«& : £r-¥x-5o 
•5-LT, ^I±5[bI8§ 5 7 tt, ±E«lRUfcy- h« 5 t» 
■3TE«Snfc#ttttlXU^>M 0 0 <£^£tSleIS& 5 7 

s. £TF-m, l^y-ng^ataiu ^©y- 

so hffiM0S4RfflmC£tt&igi!brt*->ftttll5 o© 
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an, cnm:o«fi©y-h«^i«icttttan*#tttB 

IM>h 1 0 OrtfflTFT7«t7«St^T^ 

[0058] ±8eaBy-M&fc»oTE«snTna 

RttxocsA*«»«snTi>*. ±Eaiy-nR 
t4csAt*6fts«»tt, ±iBaay-h»©a*? 
/^->tta*5o©5t, ±teaay-h^tc^a 

•n* if@©&ffixi^>b (jy.T r&a«fflxw>i> 
[0 0 5 9] 1511 IHi£yi*->tfcai8g5 0©-fe>-tf 

^>h»a«»K:*tt*ffiaiftiaxw^>h 2 0 on 

&li!Xl/;*>hT<i&9, 6lC«^miHlS§5 7 

wwm?t*^i±i^aT"S.-5 lfliocs a 2 

[0 0 6 0] &UJXl/;*>h 2 0 0(1 ®4C::fclj--S>T 
FT7tCffi^-r?>TFT2 7i. ±Btfctti®ffi 1 7t§ 

s^tB«s 1 3 ty- vmmm 1 o 9 1 

fc«toT^an**tl6«*C s t-&A.T*0, TFT 

2 7(1 ffflV-7)5Sf-^il:, ■€■© H K >J&*»ffi 
«ff (±I«ll 7*s«fctfTJifcffl«lf 1 3 

9) 22 c, -t<oy-h*«y-n»2 5ic-tn-6nss« 
an, x-T7f>^iUTiit5. 

[0 0 6 1 ] CSA2 1H ifcgiiiligl (*^7>y) 

3 0 t»!3>f>'y-2 4iUt^ h*-f y^2 3 fcjfc 

^ntf&anso sffitti§§3 o©m^sgTtt-y->y^/ 
*-;ph*[5ig&i i ots^an (0 2#ss) , ft«A* 
«T«y-^^2 6tc«^an^> 0 »git*isg3 

0 ©iEffi A^^ttMtb^Mffi 9 K&i^anS. bfc 
tVopB, ffiBJ)^»*S9lCfe#A^n, SUKH* 

tzvxh&w . ii3>f>u-2 4o-isia 

»«l«»3 0©flffiA*aH^t. 

3 Otom^SB^K-tn-^nSUtSn. Utyh^yf 
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2 3H »si3>f>D-2 4tMjij(c«^an, mwn 

6 0tc^oTMMan^>. BTFTtt, Mi31n>y 

>d-2 4(D®mT°$>zmw®mzn^ "cfb" -cs-r 

[0 0 6 2] ±BSO«fc5lC*j«an*«itBxU^>h2 
0 0 43i7JtCSA2 1 ©fiStC, 0 5 KjjVr^MffiHIKn 

Bttrj;oT^fi£an^#«^*c f t, t<Dm<D^m 

tWWmM^v H 5 3 £©M©JgfitR f <t, y-^2 
(1 ttHi»*Tf»-&}& (A*) (1 #«ti/V>K5 3 

[0 0 6 3] ETF. ±aE<MB®ttt:a-^*ffiS«UixU 
§f#T(l GNDl"*^ OSttJU^U) 

[0 0 6 4] 16(1 Z.(D&g&&X.U*>bmmffift 

»«6 0H TFT2 7CDt>/*7«i^. Ut?b 
20 X-f y?-2 3©*>/*7tt«, *JH««S3 0©iEffl 

rcSA2 l©A*tffJ <h^5) VopA^OM5 

>y^^-hT**-r->-y>xT^3iansj:5(c, n 

KJ08&5 6 *3j=^^ttllelg&5 7 SfflfHT*. 
[0 0 6 5] tftb*. ST. ^<Dag^fcBXl/^>h 

3^^->ai±, iEffiA^UffiVo pSGND^jUCS 

(Vop = 0) . 
[0 0 6 6] B#^!l t 1 (Cfct^T, ggH]|HlS§5 6 

30 j&«y-M*2 5\zT?7?--<-?m ! %*mvtz>z.t\z£.r ) 

TFT2 7^t>$t5. ^ttJ«ffi2 2(D« 

ftV c tt " 0 " D , C f £ <fctfC x C»i«£E*^jbB 

an&<^©-e, cn?»w^*tcck-5^««^*(i "o" 

[0 0 6 7] ^©.t'SUffftC f *«ktfCx»C«fflf*** 

*sna^«T, ^n^roticf tcxtci^ 
»c«t*is^«* (£TF r**fc**j tiHi, ^ "c f 

f R^Jt 1TTFT2 7 **>3*4i:t 

40 K«fc0, »*«*C f x43,fctf»»SSC s©^*«W 
»^ "0" £fc«. 
[0 0 6 8] )k\Z. mU t 2 fcfeHT. iKftmSS 5 6 a* 
y— h»2 5!C^Ti7^^7 f ffi^€:TOaT-S>^i:(r±0 
TFT2 75t7$t5. uWtt. M*§iCf x, 

fe<fcWS«i«*csTH "o" ©tt«s (u 

t7bti) titans. 

[0 0 6 9] ^Ctr, Nf^J t 3(C43^T, TFT 2 7*** 

7 LfcttffiT, C S A 2 1 (DA^aJET&SIEfflA** 
EEVo p*GNDU^;^6^«)*«>6nfc3f3£«{t 

so (JWT ra2p«{4j t^o) V r e f^tflOtAS. 
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*Mi$.-rz>tz®, zn*>(D®mc f x&£zfc s ©^n 

V 1 = (Cs/ (Cfx + Cs) 

sfc. cwt^tt^sc f xic^ttsnsm^SQ f 

x, 43j:yC«lb^*C s K^^ttsmWftQ s 
Q f x=Q s =C f x • V 1 - (2) 

[0 0 7 1 ] 6©^^*CLtc:fe* 
MQLiO'ilSns^ C S A 2 1 ©Uir-y h7.-f 

?>tlrliJCSA2 lTli^tt^n^c^o 

[0 0 7 2] x-*«§12 6©ff£;gS;CL«, £IC, If 
tb^»li1l9C9 5^(D@E^«ffi^T-fe^C siU 9 5 t 

6 zmf&-fz>?-?mnffi 6 tcaaastssf 

QL= f (Ccsd. Cgd. 
£-£-5„ :ni:ctO> CS A2 1 lC*5(^T*^/^!iioJ 
[0 0 7 5] -?•©&> P#£ijt 5t£*i^TTFT2 7 £* 

ctu^D, ^m«S2 2co«evc«ssp 
s&v r e f ^tmt-tz. z.commz&^T. #*$ 

§*C f x (Cflnto£ milte V r e f T°$>Z>tztb, nm® 
*tC5fc*2n£*?S«Q f xtt. 
Q f x = C f x • V r e f - (4) 
ifc*. *M6#««*9©«{tttiE4BA*«ttV 
o p=V r e f tCl?lA>©T\ «S)#*C s fc«*flE*» 

Q s = 0 - (5) 

[0 0 7 6] ±E©«fc5f::tfcliS«ffi2 2©tttVc*JS 
P*&V r e f ^t*{fc-T*iieT?, TFT27^l 
TCSA2 1 itftffi««2 2 t©MT««f3&«<EiSan, 

■*©teasan4«flr»a. iitic f bT»©5fe*«w 

fii&DCSA2 1l:J:r3T«iasn« (BlTTit & 

[0077] fc**, iott. f-5'18 2 6<Dm^m 

CL»C%>««f«*«Sn***. 8f4*iCL««CSA2 

iT©«a*fflrai;:#*..&i&»«. «uj»*c f x©& 

Ul«^»tlt«UTStt«T#SSS<73feOTab?) (1*11 
tt«ifi> . 

[0 0 7 8] Lfcj&toT, C S A2 1 tCJcoT^m^n 
5>m^f»tt. ft B&ttiX U-*> h 2 0 0ft©&ffifl;®2 
2lC&ttMMHI (Qf x-Qs) ©±E»8 (TFT 
2 7 TO*ft»T*«. C©t£tB*?S? 

MAQttSt, ±B5t (1) (2) (4) (5) «fc 
0. 



* oT, ^Uti*ffi2 2©t 
1 fcfc*. 
[0 0 7 0] 
} • V r e f - (1) 
*-p'<£ftC c s d (0 3#M) t, f-^i2 6^M 

«®5 t©I*tfKi^<tlCgd £, ^-37 |g2 6 

&i^t5f-^sti6 t^tn*@2 2 t<Dm±®m 

C c d tA^MStl^. 
o [0 0 7 3] ^E-LT, £©x-*»2 6tt, 9KJTifS4B83 
3 OWiEffiAaSM^ (=Vref) 

«^n-S)m?t»QLtt, Ccsd, Cgd, CcdSi 
ZfiV r e f CiO. JWTrojSlCT&^nSo 
[0 0 7 4] 
Ccd, Vref) - (3) 

AQ = -C f x • V r e f - (6) 

[0 0 7 9] 'AiZ. B#g"Jt 6 fCfct^TTFT 2 75*7 
20 $t5. *-bT&fflHI8&5 7tt, TFT2 7iiit*7lT 
^-SttlKOWSiJ t 7~ t 8<DfflWT, CSA2 1©ttS2; 

mmtvy-JK/fr-jivm&i 1 0TU->7"u>^b 

[0 0 8 0] &ntim&5 7\t. ±E£H«ICLT. ffi© 

x- rmzmm s n& c s a © *> -9- > 

— [USS 1 1 0?^>7°U>yLTf^t?.. ±E5£ 
(6) «fc9, CSA©Hl*fl|#tt»***C f xSKUfc 

;na, *tt§icfx, T&to?>^tti*f«re&5 
jt©3t®£t&ai*ffi2 2 tcHl:»)«3n?i»tSlo 

^mSrEft-r-So 31©J;e»tCLT, t>t7H5 5C 

u^Tffiiy- «2 5 fcj#is-r* i 
a*»&n, unsta, ^tB@sS5 7j&»&*>u7;Hftajx 

-^Dou t £bTHJaSftT«««6 Ofc-HWKC 

dsns. 

[0081] t>t7K5 5 6I)ST5l»oy- h 

u-7 u-r 5 5 ©&*t (#y-h^) tc^-rsttta^- 

J^/UT^-^Dou t tLT^mHIS&5 7^<=>H 
&fM»8B 6 Osteal Sn, $ijffliai5 6 OtCiSl^Tl 7 1/- 
A»©*a5*-^**»6n*. I0 17l/-A^0 

[0 0 8 2] ±E©«t5K, CSA2 lTM?!tl51 

so maqii mmmiz&rtzmifrwthtfK 
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l*anft»**lC f x:fc<fcZ>*CSA2 1^©A7J*1£ 
m. UEflAAfSVo pOSS^T*4V r e f ) ©* 
A»S*«Sn, »MiCsttCSA2 1TOiftiHS 

• AQfcttRlftSttfcH. lfc!SbT, CSA21(D^ 

[0 0 8 3] <1. 4 ^^*CL43J;yt«So^»C 

s KHr5%*> 

< 1 . 4. 1 S4tlCL0M>f-^2 6©^ 

»icLn ^tc, «6b^»ii@ 9 © 5 (Dmmmm. 

C s§95 tf-^H 2 6 £ilSt?>f-5' 
i£§}*1S6 i©S««fc:S-3<«*C c s d (0 3#I) 

r-^*2 6s*)irr5f-i'*ii6ty-ni 
2 5&«js-r*y-M»«S5 toaaaBt:*^<** 

Cgdi. r-M26^«nT-^tI6t« 
di«S2 2t©»4«iCcdiil»5ll)*Sn*. 
[0 0 8 4] ^ICcsdCPlTlt Cs^95 (*t 

a&$*«i 9 ) t c s a 2 1 &«ij$r *at* 3 o 

0XffiAftM?&#8tt3trC£Q. AO, CSA2 1 

(H5#flR) . f-5'l2 6tCsi9 5tlWlfit 
ftoTHS. LTc^oT, MCcsdli fO*t« 
W**««ft;U«tv»OT?, CSA2 ifc«J:**ai«Wf*K: 

[0 0 8 5] §iCgdt;«lTH TFT 2 7©;t> 

m^STtt, CSA2 1©Ut7^'f7f 23St7 
Itl^fi t 4 TT F T 2 7 tt* 7«iTJfe 0 , ^©iT 
FT2 7S*>Lfca, BOTFT 2 7 S^tMBKL 

tc s A2 1 <Dtiitimn^yyu >^lt^5 (0 
6) . c©±^ccsA2 lwx-^ajaira^^TF 

T2 7<D^->^7-y-'f ^JUSrff'S' ttCiO, §lCg 
T, §ICgd(l ^f»l:CSA2 1t©^iM 

[0086] MiccdtiLTd a&sn/ty 

xi/^>hir©f4§iC c dQ&ftqftffiT*— PlZtiaU 
3*l*"5I«tt*«»S. ±E*m*ftTtt, C S A 2 1 CD 
AAtEVopiJ«V r e f C«0**.&nfcftCU-fey 
h7,-f y^2 3tfJr7ZtlZ>tzSb (06) . #«&©y 

-bm (&ay-H»2 5«n©y-h») k»*t* 

Mxi//>M:^HT©f4tlCcdH CSA2 
iTOlfllW«lii:W*4iia^. MilCcd 

* 1 0 1 5* [F] CD;t-^Ta&-S>„ HtlK: 
#U Jttt«Di!Ii«TO*****C fxlil OOV-f ^7. 
12* [F] ©;t-^T£-S>. LfcAbT, CSA2 1 



(12) 
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T/Jv£<*&«T**gflnNfc*. 
[0 0 8 7 ] JW±J;0. x-^*S2 6C9l?£&»CLte 
CSA2 lT©«HJ«ffi*K:l*»£-**fcl»a>. £fc 

T. x-^^2 6©*F*SF*CLtt. ±8B«lti3*8fc:«k 

[0 0 8 8] S 5 £ «fctfgBfi<0H 7 tC*-f*ffilHl 

SST"«, <r-9»2 6©^^»CL^bx-^«82 

#I;U;£> §iCc sdfcO^TH ±fEVa£L 
T«g0^*«® 9 (CsS95) ©«ffij&«5-* bn^I 

[0089] <1. 4. 2 *ISj**C s ©3»*>*m 
«S2 2tC*fLT«, r-^i2 6^UCSA2 1 
©A7J«ffiVo p7i^©^-«ffiTOP^BlfgT*-5. Lfc 
i^T, TFT2 7/JS*7ttI©tf, &mttffi2 2te 

[0 0 9 0] Sr. *^JS»»t©JtttOfc»K. tft>J 

#imm@2 2H«. TFT2 7M^ 
MiCfx (flC x tgiC f iClMjg^CiS 

FT 2 7*«*7«*©i:friC«. ttfflttfll 2 2 fC*ffi£ 

wiors^a^fcb&^fca, &tB«®2 2©*&v 
cr&fe'&atfcgsc f x©as««ffi£fiasT*«*tt 

30 [0 0 9 1 ] Lfc^oT, TFT2 7*^7ttig©t* 

tamn2 2 i)mz>n&&wxD&9\-itt&®mc fx©* 
tMsns^icss. Ji©t#. ^©ttfi^i*©^ 
*t:*6i;T*t***c f x©MtM^tftt5. L 

a»u &ntimm2 2 ©*rtK*f*8*c fx*«s»« 

ffo*f^(i#ft-a-r. *nt«WO*tt*SrfrteS'*& 
£©W£T*fcffi«ffi2 2rtTMt«ffiS#**jS&L 
fc<fc*. jttHtiC f x©^f tfillHttUMf T 
»*»<D»«ClHliJSOfiMgA»5lftSn*©-C. tttUti2 
40 2 K:mt*«ffi***«#Snfc^*£K:tt. CSA21 
■p©«Ul«fIK«a*«4 u * Z. t \Ztt 

[0092] &tc, ^mmmm(D^ ? izmmmm 2 2 tc 

l:m>TTFT2 7^*7tt»©4:*, tiJitl2 2l; 
SfiErSfc'&fctt. TFT2 7*Jt7«iTftoTt>. 

^tum®2 2®tfivcit »*«icf xisitfUft 
$*CstcEMD£n&Sffi (MI)fill9^SMj: 
so ©p B HC^iDSns«m) K«fc0, CfxiCsi©Si 
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zmttm-s* ^n6©i3£#*©M^©ft{4£@£-t 

T, 1 0©^»©*T^©— $iS©fllfe>W¥^T<^5*£ 

s##ffiUfc^±ffi»&£tt'<T»RK:/jNSl>. <fco 
T, ffllib^ftC s Sr^tt-S^tCiO, CSA21T© 

<g>;i<t;!>tTiJ^<hft£. 

[0093] < i . 5. mi <D^mmm<DM> ±ibh 

MHBffifc:«kfttf, ISBtJ^ftC slCiOTFT2 7©:* 7 

csa2 iTc«aiilfli:*W5Si^»^f.n, je 
[0 0 9 4] *&, ±iasijfi»*t«fcntf. x-^^2 
0. CSA2 iT«msn-B«w«K*»#*cs«»s 

**tiav>fc*. C S A 2 10^t$7i'U>^i 

»g*c s K«fcDiWiB3n*;ii«&vv, *7c, ffi©^ 

[0 0 9 5] SetC, ±e*S6»»lCkntf, 
2 2©T^tC^ttim@2 2SHtf«-5J:'5lCliSl«*« 
S9*«M3nt^5fcft (04) . ±ltliitll 7 

*VtfflHM£tt&®T, C S A 2 1 T©«a««f*IC* 

[0096] itsfc, *mmmm.T\Zs t>u-7W 

ffl#tttgM 7 h* 5 3 «S5«3nT«.»a©T. 
T?**ffi*fcttA#rt«#«b-c^*»£K:, tftfflttfcfc 

>^ns§i 5 o <D®mmmzm±?z> z. t*«-c**. 

[0 0 9 7] fife, Ka!©«t-5{C, x 

[0 0 9 8] ft*, *HlfiO»J8T«, ±i!i<DCrt<§ 

«ft<, «J«±£nt#l&bTfc*fc>ftlr». ^©»£. 
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n^MW&C f ©*tft*. 
[0 0 9 9] £©^, MMC f #t-tfO£ft«&, « 
tii«ffittGNDi:ftO, TFT2 7 ^>»#IC«C S A 2 

*L<ftV» (05#Hg) . Lj&»U Cf*«* 
/h«tft*»OCi«*««m««K^lC«ttUfc»^T 

ftSZLtteftt^. 
[0100] <2. SB 2 ®HlKfftt>*lC. *%9i<D9i 
io 2©*Jfi»SBfcff*IHIif3i-'t^->tttB»*ffllifc|!flia^ 
^->*ffiS«Kt3^TKW"T*. ft*5, «TTB, IB 

[0 10 1] *3U6^fc#SGflt!i/1^->^m§g©^ 
l$£J:tfltiB2r&H:±tB* 1 ©*16»IB£Htt-e**. 

20 ***g^i8ci5ttsiHiei/i^->©^ai*stt, asio 

f-5. fc£:U 6tTroiS^l:*^Tfe. ±fBfgi©*Sg 

U -?-©asy-h«l2 5 Cft^SnS lfiOftiUlU 
^ > K'S^ag^fflXl/^ > h t^rtllZtifSTZ C S 

a mffimmm^Wi) t*» Tftto*&s& 

30 [0102] i7ii 4c;ttfli»ttcfli« pna^ ^ — 
ms§5 o©-t>-9-7i/-r 5 5©±ffi c^ttjs) tr«ai» 

aiffi»icffla-rs*«iHij»s*-riiiKHT»s. £©i? 

fifiHSSfeB 5 HiSLfcJg 1 ©*J6^SIC43ltS#fifilHl8S 

[0103] *siii»»tb, ±tzmi(Dmmmmtit 

gftO. -&©&ffl»lfe©)!gfci3^TCSA2 1 ©A 
*iffVoplJ-S©tftV r e f CiSSnS. "Tft 
40 to*, »[IWi«»3 0©jEfflA*SfiH t *«t^-tncS?« 

2nzmm®mmM9iz. -s©ifivrefi:i£$ 
n* mr, ^©-^©m&v r e ra^«^j t 

[0 10 4] S8«, **Jfi»»lC*tt4aB«ffixU 

-hT*^. ftH9W6 0». TFT2 7©*>/*7« 

'Jt»y FMyf 2 3ffl*>/*7«j|. 
rj, #«tt®n-y K 5 3 £^LT&iBtt#iT&£tg (A 

(t) i:#A6n5ifi (SAT rjgfcflu ttip) vf*i 
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[0 10 5] t^^, *i\ ^©ag^mxu^>h 

HiiaS»*«J«!ttS8KI9:sE-r'« . JtttftV f t llf 
«>ft«>&nfc!B 1 ©*<£V f 1 SWfcftlT. PS*J t 
1 friSHTTFT 2 7 3. x-^ 2 6 CD^ 

ffittiE«A**BEVo p=V r e f IC* bH&Jitttt* 
COT. dCOt#. ^Iiifl;«i2 2CO«{4VclJ 
Vc=V r e f - (7) 

£fcO, »«*1C f x03MlfitQ f AlflMli 

^sc s <n%mnMmQ s a, 

Qfx=Cfx- (Vref-Vfl) -(8) * 

V2=Vref + (Cfx/ (Cfx + Cs) ) (Vf 2-Vf 1) 

- (1 0) 



*Qs = 0 - (9) 

[0 10 6] mWt 2iC*3^TTFT2 7 

fSSO t 3K*Jt»T>J-fey hX-f -;/x2 3 

ffllWTtt, C S A 2 1 CD»3IS»C f b 

[0 10 7] B5fS!l t 4fc*HT, ffit&VfS^ 

1CD«{4V f l^€,^«)ft»&6nfcSB2©«fi:V f 2 IC 

[0 10 8] 



ssc s <D%mmffimQ s is, 

Qfx=Cfx- (V2-Vf 2) "(11) 
Q s =C s • (V r e f -V2) -(12) 

[0 10 9] ^fjijt 5IC*5^TU-t-y h7-fyf 20 

2 3 <&^--7$-B--5o uni:iOCSA2 1 {Ci5t^T*lt 

[0110] -?-CD^ B#^iJ t 6 C*3t^TTFT 2 7 
>S-tJ--5. HtKCjcO. ftttitS2 2(OfftVctt 
Vc=V r e f -(13) 

t«ct), ?t*$»c f x©5fem«#»Q f x45«fctfar«i 

s C03te»*#»Q s «, 
Qfx = Cfx- (Vref-Vf 2) -(14) 
Qs = 0 -(15) 

±tBco «t 5 izwunmm 2 2 co«^v c tfmmn 30 

r e f ^t^fk-r-SjMST, TFT27^1TC 
S A 2 li^ffliI2 2 tOMT*W**<K2ISn, ^© 

aocsA2ii:±oTitBsn5 (jwtt«. ^tum 
®2 2*5csa2 1 KC3ian-&««f*j&«ttaian4 

*>COfTS) . Lfc*t 0 T, CSA2 11C t toTtlHS 

2 2 (CfcttSft^l; (Qf x-Qs) C9±fBi®g (TF 

ifftSrAQt-f ±ESC (1 0) (11) (12) to 
(14) (15) iD, 
AQ=Cfx- (Vf 2-Vf 1) -(16) 

[0111] Bt^iJ t 7 K&UTT F T 2 7 $r^7 

tVTm&®&5 711 TFT27©t7LT 
^*ttJB©l**!j t 8 ~ t 9 C9$Pb1T". C S A 2 1 ODtB* 

lf^^it>7 p ;u/*-;UKiii8Si i 0TD->yj>^b 

[0 112] ^(±S(iIgS5 7«. ±ffi£:|HU£KLT> i&<D 



(16) <£D, CSA2 1 COtt5*<t^tt*f^#*C f x 

mx-^tUT-y->y;i'/*-^KiHiKi 1 otc{s&$ 
ns„ ^mi m§ic f x, Tfc;b5iftfcB*t»T?fc 

3^CD«ffi<b&iiittS2 2 £©Hlfc»jSan4»**S 
C0^tll^«*-r-5. £©<fc3KbT, -fe>U-7U-f 5 5 
C6HTttiy-M»2 5 KttJfcT* 1 fTfl-rofcajT*- 

[0 113] -fe>D-7K 5 5 £»j£-r41S»c©y- h 
A#©&fflx— *a s f#Stt£. £©i:7U-A# 

So 

[0 1 14] ±C«m*ffiT?tt, lt?©y-M8 

OjB«?J«raoiBJK»«{iV fSVf lA>5Vf 2^t^ 
fls3l*Tl»*a«. 1 7 U— AJWIHHiif «JEEV f 
U 1 7 U— AJWM»l^»«ffiV fSVf ltVf 2i 

[0 1 1 5] ±tB©J;pC, CSA2 ltftffi^nSi 
flAQH S*WIC«, *B3iiiiC*5»t**BttlHia*»K 
*S*lfc***««C f x*J«kt«f«{fcV fOgffcfl- (V 

f 2-Vf 1) 0**6ftSSn. WiCsflCS 
A2 lT©ttm«»«AQKttRlJltSftfcV» (5£ (1 

6) #BB) . LfcibT, CSA2 l©y-f x5>yi7l^ 

fc. MSi^ftC sco^ttixu^>hsco«e.^^lc:j;o 

^iB©*4*ftCLjWttmx-^c*»*4-A«c^a 
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[0116] *mmMM\z&tf swan? 

V f J: 5 \Z% 1 ©mffiV f 1 tm 2 OttEEV f 

Tro^^^ns, tfctb^-* smarts 

tzab\zn-(D^<D^^ j mwi.mmm.^x'nom j t^ » 

■5«s*jt i~t 2Kffia-r*w»#BB) jwits*. 

[0 117] ±BB©J:3K»*fi:V fSVf ltVf 2 
t©MTS!SJC«JDSf**t, CSA2 1TH 17P 

(16) #fig) „ Z\<D£o\Z 1 7 U-Aff fCIEftOgfc 

# 6 «t 5 tc^asx-^ ©msi&p&TWiE-f * n t a 
a^fT5^t7i<. m&m<Dwan?->$:mMmz& 
[0118] tt&, ±f£&i&&&%2<DnmMm\zi$ 

una, «ffl*t«n?»*» (A*) Jc«s»«ffi*^trBf 

fw»lt6nfc 1 b©7?»«5. t>t7K 5 5©±I (ft 

ms) tcm£^«2i*fc<h£tc«M*mii/ , ?-.y h 5 3 \z% 

y h*»CftMa£-fr5£ 
tT, fttH*t*T»S» (Aft) S»«0«{flrKHJ&-T 

[o 1 1 9] o. ^3©^ss^^>^{c, *mw<Dm 
3 <DmmMmz%z\aart?->&itii®&m\<*rzwihrt 

»l/lr«M***t5 (@l~0 5#i) „ 

[0 12 0] #3l^&lC&3[HIi£b/1*->ftffiS§©fl$ 
Ji£&ckI>*g!jg73*£«±fE!f§ 1 ©$gM5»ffiiH*T*<5. 

ffifigfeS*Wt'«±IB^l©*JiS^SIi:|Sl«T^i3. 

m<ommi tm&T'&z. l*>l&#£>. ^mmmmiz 



(15) 

iff 

KT©Rwc*nTt), ±e« 1 (Dmrnrnmiza 
vztsimtmm* io©y-M*2 sk&bu 

[0 12 1] 1911 **Jt»j»lC*»t4aB«ffixU' 

10 

[0 12 2] frJfflgB (->-^r>X3iffi^g) 6 011. ± 
»ffl<t o l:T F T 2 7 ®t Vt?*!^. U-tyhT, 
'f^f23fflt>/*7m StlFmffiSi 3 0 ©IE*SA 
7j^©*{£ (6TF, riEfflA^mffij rc 
SA2 1©A77mffiJ t^o) Vo pWZ.<Di?<i 5.># 

8S 5 6 £ £tf&ffi|p|& 5 7 ^SHjffTSo 
[0 12 3] fUT, ItDmnt 1 KfcHT, 

th3:u*>bMmmft*:®mvim\zWLi£-r<«, wvm 

20 6 011 TFT (X-f 7f>^?) 27$t>$t5 

(TFT 2 7 • Uty hXf <y^2 3) 

3 0 OiEtaA**^ £J:tftt!i^* 

«f9K. (ftttm#t©tt<4) trai;« 

fcfc, ;:©£#©. fttB«I2 2©«{iv 
cdGNDU^ ( "0" ) T'&Z>rc#), jEffiA*«EE 
Vop4GNDl/^;H;^£$n (Vop = 0) , 

sscfx, cs, x«cLtttwtt»«an^^rt 

so [0 12 4] mm t 2fc*5HT'J-fcy Y7,-iv^- 

2 3&*7$t5. Cfx, CsWCL© 

w^mffimt "o" s&^t. p$rat 3 \z 

('Jt7hM7f2 3*i*7«It, TFT 2 
7**:* , ±«SiEffiA^sa^. *«t^*t«J 

P$|Hlt 3»C*l^T\ lEfBA^mmVo p£ 
GNDl/^ (fttti*t*©«ffi) *»5a*P«fiVr e f 

[0125] iffltt, ftttiWS2 2©t6Vc tGN 
40 Dl^;U (ftttj;tf*©ll{4) *^Vr e f^t^bf 
4. -tot*, ***S«C f x(C^«$n-5ttl?f*Q f 

xii 

Qfx = Cfx-Vref -(17) 

[0 12 6] 9 ©mffittiE«A*« 

tiVop=Vrefl:*LMT, MlO^ftC s tC«« 
jE*«BPJosn-r, ^-©56**^*0 s tt, 
Q s = 0 -(18) 

so [0 1 2 7] Sfc. x-^^2 6<D^^^ftCL(CML 
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Ttt. mmVtckolZC s*|9 5 tf-^S2 6 

filSn§. x-**2 6£Cs»9 5ttt|^tttifc 
^TWfcfe, MCcsdll. -t©*«mW«*««ft: 
Lfc^CDT, ^©3fe**?iW;l. 
QL = 0 - (1 9) 

[0 12 8] &Hi«ffi2 2 ©*(fcV c #36* 

*fiVr e f 'vt^trSiaeT, T F T 2 7 5:^1/1 
CSA2 1 t&ttittlS 2 2 t«)|H!T?«W*«te2ian, * io 

©teitsnsm^MH »i*icfbto*w«ii 

tfcDCSA2 ll;±oT^fHSn?i. -5-UT, £©£ 
f0Mt«AQIl (17), (18). (19) 

AQ = -Q f x = -C f x • V r e f - (2 0) 

[0 12 9] "Jtyb7'fyf2 3*«*7tt*. 

AOTFT2 7 #^->ttffiCOB#^iJ t 4 ~ t 5 OfflKl?, 

c s a 2 1 cfDAif (» *§*c f b -coj&mnffi 

») StJ-^^/slx— 1 0 (^HlimgS5 7) 20 
TU->7 p 'J>^UTfii«p-rS. ^©*£, B#fflt 6TTF 
T2 7§*7$tl>. 
[0 13 0] &Hi[eli&5 7 H ±^tmWz UT. ft&© 

5 J -^^tcis^snfccsA2 i ©tB^j«^fc-y->7 p ^ 

FUSS 1 1 0Tit>^U>^UT^-rs. ± 
IBS; (2 0) «k0. CSAO(BA«fl3St#SlCfx 

tflftHix-* t lTD->7)P/*-;l' FIeISS 1 10 fc« so 
Jt$n&. uflii, MfSiCfx, "Tfcib-BlftttJ*** 

T$.«.ffi©«®t^ai«® 2 2 t©wiK»riEsn*#« 

[0131] droiptcLT. -t>-3-TU"f 5 5 KiSH 

tftsy- hH2 5 Karat* i ff^oifttax-^*^ 

Dou t tLTtti^$nTftfJffllg|5 6 0(r-B#WlCf2tS$ 
[0132] -fe >D-7 H55 Si)fit5i»oy- h 

f7H 5 5©#fr (#y-hH) lc»J6-r*«Hix- 
^i'yUTJl'f-JDou t tLT^ffi[ilgS5 7#5)S 
*IW*MB6 O'MESiSft, 0 C*UT1 

[0 1 3 3] ±E©«t-51r, CSA2 lT^US$nS« 
i*$n7c»^*C f xiiirJCS A2 l'sWA^ttffi so 



g MA*tEVopO|<TOSVref) ©* 
A^MStl, Ifilft^MC sliCSA2 lT©&tb«ffi 
SAQ^ttSBfe^n^t^. Lfc#oT. CSA21©y 

-r^-s yvvyi/tm^mc s Kj;9S!iiB3*i*;ii: 

[0 13 4] r-i'iStDf 4tiC L^ffif -5- 1:4 

[0 13 5] *£««CgdK:HC 
T«> c©^m©v-^>^4 3 . »*$iCfxl:±o 

«tma»5 7fcT«m-r-5*T?ow, tftuiiit 

»£#Afclr>. SitfttlCc s dKHLTte*a6© 

[0136] ±aEttffi*ttK*^«*isb*»c 

So 

[0 13 7] 

yf>^W7©«iT*$oTt), tfctiS*@©«t£ 
tfSfeSflSfS. mil 8tti*#*£ttUJ«IIi©m©« 

S (c <t 3 SK £ i; § SSM * «i SOT * a* * * 
u ^m^ic*3t-t2>iHeiA^->©<t oiE^^m^ 

[0138] ^2©^ic«tntf, ^m«@©sffi*« 
fitH#s^7c»6, tta***n«»H2Ufc Ottawa* 

[0 13 9] m3©%BJ(rJ;nii. ^fcb*f*lCBfS©* 

ft * A * i t # pID6 t & * o t . « a ««m*#* &'ss 

«IUS©(IS>fHK**IWjI:-r*ct*«t?**. £rc. 
*t*fc^*.**&&«HU ^©^5(c#oT5Efe*-T 
*««**ttffll3i&TttW?-5Eifc«kO#«** (*f 

[0 14 0] *4 036MlCj:ntf, *6g0^ftm@tC £3 
[0 14 1] S5fflMI;inil ^mmSSlCfcoT^ 
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[0142] ^6<D^Bjtcj:n«, mmmmm^mzis 

[0 14 3] l7©ffiWtt. JB6®K9i&iqfll0!)^JII« 
[0 14 4] »8©»WtJ:ntf, 13©58i»i:|ai«© 
[0 14 5] »9©5S9!»::J:*Mi. BflCi^^ — 

«fc K»«*f iH £ Oil £ J: t> T £ C 3 ttffi A«MO* 

[0146] no osswtcfcntf, Ena/t^— 

»^») KJ:oTifcS*lffif«*<»a3>7 f >1*-K*l 

[o i 4 7] ii i©58wt«tn«, *m»*t#«m 

««t©MKlricSn«»«*«4J«J:^ll OltttJS 
2 ©«<i t ©«&M (C J: o T* * -5 ^ >x 

5 'J -fey hfflSfc&Bti^niiittUfc^-^fcUJj&inJ 
[0 14 8] 11 2<D%mz&n\Z. «HJS**i:**a 

^©CMsnsaffift^tB^n^ctT, <ftm«*c 
43itspfliDi/i^->*s?ftb7i^m^**^msns. 

[0 14 9] 11 3©^BJtJ;n«. Jttfett¥M&H& 

snsct-e, iiwj#*KiJ*t*EiCi/'«$>->*fi*b 
[0150] ii 4©«wteJ:n«. («ui*# 



(17) 

^^©##a&©^ di©«fiti2©mfit©s) 

& * BO/I * - > ©&W L TIt 5 « 

io [Bli&©ffi¥ftfB9i] 

[0i] *mw<D&i<Dmi&Mmzm-j<wi!hrt9-> 
im2) mi<DmmMm\z&z>wehrt?->®ih®<D®. 

[0 3] J||l©IHB»Kfc*tt«|!fli!!i/t^->IWi»ffl 

[04] 0 3©A-A*S(;::fett&#rffi0. 
[0 5] »l©£tt»IBI;:iStt*&B«fflXl//>hH 
»SB»©*ffilfi]S&^*-r[51SS0. 
20 [06] H©HlfiflJJBtC*lt*aB*mxUy>MB 

[0 7] #3^©l2©2Ufi»»K*ttSftBtftttixb 

/ > HWii^»©«fflfiiH]gs*^-riHiK0. 

[08] l2©^tfi»JBKlsit*ftB«mxb/>hH 
[09] l3©*«»»k:i5tt*&BlftttiXU*>h|» 

a*»©»ff *»iwr<5fc»e»©^-f s k 
[010] fE*©Eao^^->ttm»T**»««** 

30 [flF#©g»9i] 

5 -y-n»«s (y-h») 

6 -f-^ms <x-**> 

7 -IIh7>yX? (TFT) 
9 -*HM*S«ff 

9 5 — C s#g 

10 -■y-hm&.m 

1 3 -TK«m«« 
l 4 -1 1 ©t&JftftKK 

15 -m2<Dmm»wm 

40 16 —3>jri7 bft—)l 

1 7 -±J|«m«i 

1 8 -«FS»AK 

2 1 -CSA (KffiStttU^g!:) 

2 2 -MttiUI (±JBttW*«fe - «fclTFJi«tiJ«ffi) 
2 3 •••'JtyhX'fyf 

25 -aey-Mi 

2 6 

2 7 -TFT 

3 o -mmmm® 

so 5 0 -|H)fl/1*->&ffl§g 
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